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Abstract
The theme of this portfolio is how different tools and approaches can be used for advancing
transportation equity. Broadly defined, transportation equity is about fairness in
transportation. There are a number of ways this fairness can be assessed. The most common
way to assess transportation equity is by looking at the fairness of outcomes, distributed
geographically, socially, or even by mode of transportation. Equity can also be defined by the
fairness of processes. The first half of the portfolio illustrates some of the problems with the
current transportation system and how it is unhealthy (Piece 1) and unjust (Piece 2). The
second half of the portfolio focuses on one of the potential solutions: encouraging and
promoting increased levels of multimodal transportation (Piece 3); and then analyzing how
community planners and leaders best work to achieve this in an equitable way (Piece 4). The
first piece of this portfolio is a literature review of how scientists measure near-road air
pollution exposure from mobile sources, which provides a better understanding of just one
important environmental health impact our transportation systems. There are key social and
geographic equity implications from those studies, which planners and activists can use as
evidence in arguments for solutions. The second piece is an environmental justice analysis of a
road expansion project in Missoula, Montana. This piece seeks to better understand the
procedural, distributive, and social impacts from the project and brings in themes of advocacy
and best practices in an effort to argue for sensible alternatives. The third piece is a reflection
essay from my internship with the Missoula Metropolitan Planning Organization, where I wrote
a white paper as part of the 2016 update to the Long Range Transportation Plan. This white
paper discusses multimodal solutions to vehicle-oriented transportation development and
provides a policy-based approach to increasing levels of multimodal transportation rates in
Missoula. The last piece is a case study of a multimodal transportation project in Miami, Florida.
This piece analyzes transportation planners’ approaches to procedural equity and discusses
successes and areas for improvement.
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Portfolio Introduction
I came into the EVST program with experience in the non-profit sector, specifically serving the
transportation needs of homeless and low-income individuals by providing them refurbished
bicycles through human resource organizations in Bend, Oregon. My intent was to continue in
the non-profit sector upon graduation, but the EVST program opened up new and exciting
possibilities for me. Thanks to David Shivley’s class “Planning Principles and Processes” and my
internship with the Missoula Metropolitan Planning Organization, I discovered the discipline of
planning. Planning is intersectional and dynamic, with numerous links between all types of
planning, such as transportation planning, economic development planning, land use planning,
disaster and emergency preparedness planning, and historic preservation and cultural resource
planning, just to name a few. The multi-faceted approach of the modern planning paradigm
appeals to me as a way to address complex environmental and social issues.
In addition to planning, Christopher Preston’s class “Issues in the Anthropocene” had a
profound impact on the way that I think about environmental issues from a deeper
philosophical perspective, particularly in that there is a need to pay attention to the health of
the human-built environment just as much, or perhaps more, as the “natural” environment.
These new concepts, combined with a strengthened foundational understanding of
environmental justice, has led to more in-depth study of transportation systems and how they
impact the condition of the built environment. This is important because the condition of the
built environment has profound implications on environmental sustainability, public health,
social conditions, and climate change.
Transportation planning and transportation advocacy can contribute positively to the process of
creating a more resilient, healthy, equitable built environment, which plays an integral role in
the larger context of global climate change. Along with reducing impacts in non-human
landscapes, improving the condition of the human landscape is a key part of long-term
sustainability solutions. These solutions are important for both slowing the progression of
human caused climate change and for building resiliency against the impacts that we are
already seeing and will continue to see. Climate impacts are felt more heavily by historically
marginalized and vulnerable groups, which makes climate change just as much a social justice
issue as an environmental issue.
The central theme of this portfolio is how different tools and approaches can be used for
advancing transportation equity. Broadly defined, transportation equity is about fairness in
transportation. The first half of the portfolio illustrates some of the problems with the current
transportation system and how it is unhealthy (Piece 1) and unjust (Piece 2). The second half of
the portfolio focuses on one of the potential solutions; encouraging and promoting increased
levels of multimodal transportation (Piece 3) and then analyzing how community planners and
leaders best work to achieve this in an equitable way (Piece 4).
The first part of the portfolio is a literature review titled “Understanding Near-Road Mobile
Source Pollution Exposure”. The purpose of this paper is to provide a science-based
understanding of an important public health issue related to transportation: air pollution. The
1

paper starts with background information about the Clean Air Act and criteria pollutants, as
well as a brief history on air pollution modeling. The paper then provides a literature review of
the methods used for measuring near-road air pollution exposure, as well as some of the
models used to predict the movement of pollutants, and discusses the impact of emerging
technologies on this field of science. These new technologies include mobile devices (like
backpacks or even handheld monitors) and are allowing scientists to take more dynamic, realtime measurements of pollutants, which are showing more acute and nuanced pollution
exposures. These results have important implications on public health, environmental justice,
and transportation planning.
The second part of the portfolio is an environmental justice review of a road expansion project
in Missoula, Montana. The piece is titled “Using Environmental Justice Best Practices to Analyze
a Transportation Project in Missoula, Montana: A Case Study of the Russell Street Road
Expansion”. The major objective of this paper is to perform an environmental justice review of
the Russell Street road updates in Missoula, Montana. The paper briefly explores the historical
roots of transportation injustice in the United States, followed by a discussion of current
planning practices. Background details on the Russell Street road updates are provided and the
heart of the paper investigates the Russell Street Environmental Impact Statement. Potential
impacts considered are procedural, geographic, and socio-economic. The Ohio Department of
Transportation’s 2002 report, Guidance and Best Practices for Incorporating Environmental
Justice into Ohio Transportation Planning and Environmental Processes, is the guiding document
for the analysis. Finally, modest alternatives to the Russell Street updates are proposed, and the
paper concludes with a broader discussion in support of a widespread social shift away from
individualized car culture and toward more equitable transportation systems.
Part three of the portfolio is an internship reflection essay that describes what ended up being
a yearlong policy research internship for the Missoula Metropolitan Planning Organization
(MPO), which is a transportation planning body that is required for any urbanized area over
50,000 people. MPO planners wanted to set mode share goals as part of the 2016 Long Range
Transportation Plan update, but little guidance exists on how to set sensible and achievable
goals for increasing different modes of transportation, such as cycling, walking, and transit. I
was tasked with collecting data and analyzing policy on mode share goals from case studies
across the country. I focused on nine case study communities, researching their methods for
goal-setting and I analyzed planning documents for policies, programs, and initiatives the
communities were implementing to help achieve those goals. Lastly, I developed a policy
matrix, which gave MPO planners a menu of policy options to consider for achieving mode
share goals. In November 2016, I presented my research findings in a joint Transportation
Technical Advisory Committee (TTAC) and the Transportation Policy Coordinating Committee
(TPCC) meeting. The final result was a White Paper that was published as an appendix to the
2016 Long Range Transportation Plan update in May 2017.
The final piece of my portfolio is a procedural equity case study analysis of the Strategic Miami
Area Rapid Transit (SMART) Plan in Miami-Dade, Florida. I use the SMART Plan to investigate
the degree to which equity is woven into the public participation process, and I provide insight
2

and observations on what kind of impact advocacy planning has (if any) on procedural equity. I
do this by reviewing Miami TPO planning documents for procedural equity strategies that are
employed in the planning process. I also conduct interviews with TPO planners to further
identify outreach strategies. The paper concludes with a recap of findings, including notable
successes and areas for improvement.
This portfolio project has helped me crystallize a number of important themes and concepts on
transportation equity. I believe that this portfolio also demonstrates a sound understanding of
the social and environmental issues we face in our current (and future) transportation systems
and offers reasonable and thoughtful, collaborative, and equitable approaches to solving these
problems via multimodal transportation options.
My work on this portfolio project, and in the EVST program in general, has set me up for
success in ways I never could have imagined. My foundational understanding of environmental
issues serves as the bedrock for all of my current and future professional work. Because of the
EVST program, I will always look at the world through the lens of environmentalism and what I
learned in my time in Missoula.

3

Understanding Near-Road Mobile Source Pollution Exposure
A Literature Review
Garrett McAllister
ENSC 501: Scientific Approaches to Environmental Problems
December 12, 2016
Edited and Revised: May 2018

ABSTRACT
Air pollution is an important public health issue. Methods and models for assessing air pollution
exposure are continually evolving with emerging technologies. This paper provides a literature
review of mobile-source air pollution exposure studies. Particular focus is paid to innovative new
methods of measuring near-road pollution exposure, as outputs from these studies have
implications on public health, environmental justice, and urban transportation planning.
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Introduction
Emissions from motor vehicles are a significant factor in overall air quality. Pollutants from
motor vehicles include various “greenhouse gases, particulate matter, mobile source air toxics,
hydrocarbons, nitrogen oxides, and carbon-monoxide.”1 The amount of mobile source
pollutants in the air has public health implications.
Over the last several years, an increasing number of epidemiological studies have shown that
vehicle generated pollutants are linked to various negative health impacts.2,3 These health
problems can include hypertension,4 childhood asthma,5 developmental issues,6,7 heart
ailments,8 cancer,9 and other health complications. Epidemiological studies are important to
help understand the health impacts from air pollution, but they are only the first step.
Measuring traffic-specific population exposure is a necessary component of a comprehensive
health risk assessment. In other words, if these pollutants are indeed bad for human health,
what are the exposure risk levels? Furthermore, who is at-risk for the highest levels of
exposure?
Epidemiology and exposure assessment are inextricably linked: “The results from a population
exposure study, when combined with epidemiology data, will help in providing a full health risk
assessment.”10 The purpose of this paper is to provide a literature review on near-road mobile
source pollution exposure, to understand the emerging technologies and the new methods of
measuring pollution exposure, and to explore the implications that this research may have on
planning and policy-making.
Background
Under the Clean Air Act, the United States Environmental Protection Agency (EPA) seeks to
1

Vallamsundar, S., et al. (2016a). A comprehensive modeling framework for transportation-induced population
exposure assessment. Transportation Research Part D, 46, 94-113. Pg 94.
2
Brugge, D., Durant, J. L., & Rioux, C. (2007). Near- highway pollutants in motor vehicle exhaust: A review of
epidemiologic evidence of cardiac and pulmonary health risks. Environmental Health, 6, 23.
3
Shekarrizfard, M., et al. (2015). Investigating the role of transportation models in epidemiologic studies of traffic
related air pollution and health effects. Environmental Research, 140, 282-291.
4
Foraster, M., et al.. (2014). Association of long-term exposure to traffic-related air pollution with blood pressure
and hypertension in an adult population-based cohort in Spain (the REGICOR study). Environmental Health
Perspectives, 122(4), 404.
5
McConnell, R., et al. (2010). Childhood incident asthma and traffic-related air pollution at home and
school.(children's health)(report). Environmental Health Perspectives, 118(7), 1021.
6
Gauderman, et al. (2007). Effect of exposure to traffic on lung development from 10 to 18 years of age: A cohort
study. The Lancet, 369 (9561), 571-577.
7
Vallamsundar, S., et al. (2016b). Maternal exposure to traffic-related air pollution across different
microenvironments. Journal of Transport and Health, 3(2), 72.
8
Brook, R. D., et al. (2010). Particulate matter air pollution and cardiovascular disease: An update to the scientific
statement from the American Heart Association. Circulation, 121(21), 2331-2378.
9
Parent, M., et al. (2013). Traffic-related air pollution and prostate cancer risk: A case–control study in Montreal,
Canada. Occupational and Environmental Medicine, 70(7), 511.
10
Vallamsundar, S., et al. (2016a). Pg 96.

1

improve air quality by setting and enforcing limits on air pollutants. The EPA’s Office of Air
Quality Planning and Standards sets the limits that form the National Ambient Air Quality
Standards.11 The process of establishing ambient air quality standards is a complex dance
between science and policy.12
The EPA lists ambient air quality standards for six common and dangerous air pollutants, which
are referred to as “criteria” pollutants. These pollutants are either primary or secondary. A
primary pollutant is one that is emitted directly from a source. A secondary pollutant is created
when two primary pollutants chemically react in the atmosphere. One criteria pollutant that is
a secondary pollutant is ground level ozone, which is created when VOCs and NOx react in the
presence of sunlight. Primary criteria pollutants that come mostly from mobile sources include
carbon monoxide, nitrogen dioxide, and some types of particulate matter. Secondary criteria
pollutants created from reactions between mobile-source (and other) primary pollutants
include ground level ozone and some types of particulate matter.
Acceptable pollution levels vary, based on the pollutant. Primary standards (not to be confused
with primary pollutants) for all six criteria pollutants are set to protect human health and
secondary standards are set to protect resources, including soil, water, and crops.13 (See Table
1 on page 4 for full list of criteria pollutants). The EPA also lists 187 primary and secondary
hazardous pollutants, which include MSATs such as benzene, acetaldehyde, acrolein,
naphthalene, ethylbenzene, formaldehyde, and 1,3-butadiene.14,15 Many exposure studies
measure one or more hazardous pollutants in addition to criteria pollutants.16,17,18
Traditionally, ambient air quality monitoring requires air samples to be taken in static (i.e.,
fixed, stationary) locations away from direct sources of pollution. This widespread distribution
of monitoring devices is required to get reliable and accurate readings that reflect the
generalized, average air quality in a certain area.
While the Clean Air Act is a valuable policy tool that requires monitoring ambient air quality, it
11

United States Environmental Protection Agency. (2016). “Air Pollution Monitoring.” Retrieved from:
https://www3.epa.gov/airquality/montring.html
12
McClellan, R. (2012). Role of science and judgment in setting national ambient air quality standards: How low is
low enough? Air Quality, Atmosphere & Health, 5(2), 243-258.
13
United States Environmental Protection Agency. (2016). “Hazardous Air Pollutants.” Retrieved from:
https://www.epa.gov/haps
14
Union of Concerned Scientists. (2014). “Cars, Trucks, and Air Pollution.” Cambridge, MA. Retrieved from:
http://www.ucsusa.org/clean-vehicles/vehicles-air-pollution-and-human-health/cars-trucks-airpollution#.WETBu3eZNR0
15
Kimbrough, S., Palma, T., & Baldauf, R. W. (2014). Analysis of mobile source air toxics (MSATs)—Near-road VOC
and carbonyl concentrations. Journal of the Air & Waste Management Association, 64(3), 349-359.
16
Karner, A.A., Eisenger, D.S., & Niemeier, D.A. (2010). Near-Roadway Air Quality: Synthesizing the findings from
real world data. Environmental Science & Technology, 2010, 44 (14), pp 5334–5344.
17
Chang, S. Y., et al. (2015b). A modeling framework for characterizing near-road air pollutant concentration at
community scales. Science of the Total Environment, 538, 905-921.
18
Oakes, M., et al. (2016). Near-road enhancement and solubility of fine and coarse particulate matter trace
elements near a major interstate in Detroit, Michigan. Atmospheric Environment, 145, 213-224.
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has a limited ability to measure air pollution in a more specific spatiotemporal manner. This
approach lacks the ability to determine the source of the pollution or track pollution dispersion.
However, with improvements in air pollution monitoring, researchers are beginning to
understand more about the behaviors of these criteria and hazardous pollutants, which has in
turn led to more complex and sophisticated modeling techniques.
Air pollution modeling has increased in complexity over the last 80 years. The Gaussian model,
developed in the 1930’s to model the dispersion of point-source plumes, is the earliest and
most successful air pollution model, despite its simplicity.19 By the 1970’s, scientists began to
realize that air pollution was not just a local phenomenon, and that pollution could travel very
long distances from its source.20 Lagrangian and Eulerian models were developed to provide a
more comprehensive understanding of the complex nature of pollution dispersion.
In the simplest terms, Lagrangian models predict the movement of pollutants to see how they
behave. Because these studies predict pollutant movements, they tend to be conducted across
large spatiotemporal scales. Eulerian models, on the other hand, set fixed spatiotemporal
parameters and predict the dispersion patterns of pollutants within those fixed parameters,
often in a grid form over an urban area. Dispersion models are becoming increasingly complex
and are able to account for more factors. Today, these models are based on Gaussian, Eulerian,
and Lagrangian concepts, but are often integrated to form complex hybrid models that contain
very long model chains. Model chains use the outputs from the first model for the inputs in the
next model and so on. Some studies even compare the efficacy and accuracy of the two models
against one another.21
Currently, the EPA recommends two general air pollution dispersion models: AERMOD and
CALPUFF.22 For mobile source emissions specifically, the EPA recommends a model called
MOVES, which stands for MOtor Vehicle Emission Simulator and “estimates emissions for
mobile sources at the national, county, and project level for criteria air pollutants, greenhouse
gases, and air toxics.”23
Many of the studies I reviewed used one or more of these EPA models. Most near-road air
pollution studies use what are called line source models, which basically follow roadways,
whether the road is straight or not. These traffic pollution models tend to be hybrids or
19

Daly, A. & P. Zannetti. (2007). Chapter 2: Air Pollution Modeling – An Overview. In P. Zannetti, D. Al-Ajmi, and S.
Al-Rashied (Eds.), Ambient Air Pollution. The Arab School for Science and Technology (ASST) and The
EnviroComp Institute. Fremont, CA.
20
Ibid.
21
Zhang, Z. and Chen, Q. (2007). Comparison of the Eulerian and Lagrangian methods for predicting particle
transport in enclosed spaces. Atmospheric Environment, 41(25), 5236-5248
22
United States Environmental Protection Agency. (2018). “Air Quality Dispersion Modeling: Preferred and
Recommended Models.” Retrieved from: https://www.epa.gov/scram/air-quality-dispersion-modelingpreferred-and-recommended-models
23
United States Environmental Protection Agency. (2016). “MOVES and Other Mobile Source Emissions Models.”
Retrieved from: https://www.epa.gov/moves
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advanced iterations of basic line source models.24,25,26 There are numerous techniques for
modeling air pollution dispersion, and they are only getting increasingly complex.27
Objectives
The remainder of this paper is a literature review on how mobile source air pollution is
measured. Understanding the methods used to monitor and measure air pollution in turn
provides a more complete understanding of the characterization and concentration of
pollutants to which populations are exposed. Research questions fall into two categories:
questions about the methodology of the studies and questions about the outputs of the
studies.
Methodological questions: How is near-road pollution being measured and studied? What are
the methods for these studies? Are there new technologies or methods that are being
developed? What do these new technologies or methods look like?
Output questions: What are the results of these studies? What are the exposure levels of
mobile source air pollutants? Are the pollutant levels higher closer to roadways? If so, how
much? If there are elevated levels of exposure near roadways, does that correlate with
elevated health risks? Furthermore, how is this exposure socially distributed? Are there specific
groups living with this elevated exposure risk? Are there environmental justice concerns in the
distribution of pollutant exposure?
Discussion about the methodologies from these studies is separated into two general
categories: static exposure analysis methods and dynamic exposure analysis methods. Static
means the use of fixed instruments and dynamic means the use of mobile instruments. Mobile
instrumentation is a relatively new method of measuring and analyzing air pollution
exposure.28,29,30 I thought it was important to split the studies this way in order to make output
comparisons for the two different methodological approaches. As such, the outputs are woven
into the methodology discussions. Finally, there will be a brief conclusion and a discussion of
implications, which is based on my research results and influenced by my own personal values.

24

Chang, S. Y., et al. (2015a). Comparison of highly resolved model-based exposure metrics for traffic-related air
pollutants to support environmental health studies. International Journal of Environmental Research and
Public Health, 12(12), 15605.
25
Snyder, M. G., et al. (2013). RLINE: A line source dispersion model for near-surface releases. Atmospheric
Environment, 77, 748-756.
26
Pan, L., Yao, E., & Yang, Y. (2016). Impact analysis of traffic-related air pollution based on real-time traffic and
basic meteorological information. Journal of Environmental Management, 183(3), 510-520.
27
Vallamsundar, S., et al. (2016a)
28
Piedrahita, R., et al. (2014). The next generation of low-cost personal air quality sensors for quantitative
exposure monitoring. Atmospheric Measurement Techniques, 7(10), 3325-3336.
29
Kumar, P., et al. (2015). The rise of low-cost sensing for managing air pollution in cities. Environment
International, 75, 199-205.
30
Nieuwenhuijsen, M. J., et al. (2015). Variability in and agreement between modeled and personal continuously
measured black carbon levels using novel smartphone and sensor technologies. Environmental Science &
Technology, 49(5), 2977.
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Approach
In order to fulfill the objectives of this paper, I focused on open source31 peer-reviewed science
journals, prioritizing studies published between 2014 and 2016 in order to find the most recent
and relevant approaches to air quality monitoring. Studies from the United States and Canada
were given priority, but literature from all over the world was considered, as acute population
exposure from mobile source air pollution is a global issue. I found a handful of studies using
the search terms listed below. From there, I followed sources cited within different studies.
General search terms included: near-road; population exposure; air pollution; criteria
pollutants; mobile sources; traffic sources; dispersion modeling; and land-use regression. I also
searched for specific pollutants, such as PM 2.5 and 10, ultrafine particulate matter, CO, NO2
and benzene. For the epidemiological background, I searched the terms health impacts,
asthma, cancer, pregnancy, and cardiovascular disease.
Results and Discussion
Static Exposure Analysis
In recent years, scientists have recognized that traditional methods of exposure analysis used
very simple modeling methods32, such as measuring traffic intensity and composition against
residential proximity to roadways. Recently, scientists have developed more sophisticated
models that seek to identify and characterize pollutants and how they disperse at various
temporal and spatial scales. Researchers use highly complex chains of interpolation models that
attempt to account for many variables.
One of the major benefits of static exposure analysis is the ability to gather data over large
spatial parameters. Stationary air monitors are fairly good at getting overall ambient air quality
measurements, especially as the number of monitors increase.33 Another study suggests that
the locations of sampling sites may be of greater importance than the total number of sites.34
Whatever the method used for placing monitors, results for ambient air measurements tend to
be quite reliable.
The value of static analysis increases dramatically when combined with other types of analyses,
such as population characterization35,36 or spatial analysis.37 This combination approach

Using only open source journals did potentially limit the number of studies that I came across, which is an
acknowledged limitation of this review.
32
Batterman, S. A., Zhang, K., & Kononowech, R. (2010). Prediction and analysis of near-road concentrations using
a reduced-form emission/dispersion model. Environmental Health, 9(29).
33
Vallamsundar, S., et al. (2016a).
34
Ryan, P. H., & LeMasters, G. K. (2007). A review of land-use regression models for characterizing intraurban air
pollution exposure. Inhalation Toxicology, 19(1), 127.
35
Gunier, R.B., et al. (2003). Traffic density in California: Socioeconomic and ethnic differences among potentially
exposed children. Journal of Exposure Analysis and Environmental Epidemiology, 13(3), 240.
36
Rowangould, G. M. (2013). A census of the US near-roadway population: Public health and environmental justice
considerations. Transportation Research Part D: Transport and Environment, 25, 59-67.
31
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attempts to provide a more refined analysis and can help show what segments of the
population are most exposed, as well as exposure levels at locations where sensitive groups
spend large amounts of time, such as hospitals, schools, child-care facilities, senior centers,
mental health facilities, etc. What this means is that by using a combination model approach,
static analysis can begin to predict pollution exposure based on various factors, such as traffic
movement, fleet composition, or population density. Additional variations or factors can be
added to the models, combining to build longer and more complex model chains that provide
even more spatiotemporally detailed insight.
By combining static analysis with this complex modeling approach, studies confirm what we
already know to be generally true. In each study, the specific pollutant concentrations varied at
distances from 0 meters to 300 meters, but the results in general held steady to the same
trend: Pollution concentration is greater closer to roadways, resulting in higher rates of
exposure risk for individuals within those distances from a roadway.38,39,40,41 In other words, the
studies in showed that pollutant concentrations were highest between 0m and 300 meters
from a roadway, no matter the specific type of pollutant measured or the
geographic/meteorological variables.
The complicated part is uncovering the details of that pollution concentration and identifying
the specific rates of exposure. One of the key themes of all of the studies reviewed is that the
reduction of toxic concentrations further from a roadway is, among other factors, somewhat
context and pollutant dependent.42 And all of the studies recognized that there are limitations
with static exposure analysis, which are specifically identified and discussed below.
Bias and error tend to be “stronger in cases where variable selection was performed with a
large number of predictor variables and a small number of measurement sites, which is the
most common case in practice.”43 Limited measurement sites are a difficult challenge to
overcome due to the prohibitively expensive cost of placing and operating numerous monitors
across large spatiotemporal areas.44 With limited monitors, a host of uncertainties and
variables that must be accounted for when building exposure models, which include, but are
37

Carrier, M., et al. (2016). The cumulative effect of nuisances from road transportation in residential sectors on
the Island of Montreal – Identification of the most exposed groups and areas. Transportation Research Part D,
46, 11-25.
38
Isakov, V., et al. (2014). Air quality modeling in support of the near-road exposures and effects of urban air
pollutants study (NEXUS). International Journal of Environmental Research and Public Health, 11(9), 87778793.
39
Barros, N., et al. (2013). How wide should be the adjacent area to an urban motorway to prevent potential
health impacts from traffic emissions? Transportation Research Part A, 50, 113-128.
40
Oakes, M., et al. (2016). Near-road enhancement and solubility of fine and coarse particulate matter trace
elements near a major interstate in Detroit, Michigan. Atmospheric Environment, 145, 213-224.
41
Chang, S. Y., et al. (2015b).
42
Ibid.
43
Basagaña, X., et al. (2013). Measurement error in epidemiologic studies of air pollution based on land-use
regression models. American Journal of Epidemiology, 178(8), 1342-1346. Pg 1344.
44
Kumar, P., et al. (2015).
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not limited to:
Meteorological - Wind speed and variability, temperature, humidity, pressure.
Physiographic - Landscape, elevation, topography.
Biological - Vegetation.
Built environment characteristics - Buildings types and density, roadways & land coverage.
Measuring - Source and receptor at different heights, locations.
Emissions - Average speed and actual speed of drivers differs, which affects emissions due
to accelerating and braking.
Fleet composition - Ratio of cars, trucks, motorcycles and other vehicles.
Temporal variations in traffic levels - Rush hour, off-peak, special events, etc.
Most models today try to account for several or all of these factors. As mentioned before,
accounting for so many uncertainties is challenging. If one variable is off, large, complex model
chains can produce significant error far down the chain and lead to a relatively high level of
uncertainty in the results.45 In addition, some variables, such as meteorological characteristics46
like wind47 are vastly complicated with nearly infinite ways to impact near-road pollution
concentrations.
To further complicate the situation, achieving the necessary computing power for highly
complex models can be a challenge. The models work best under idealized, steady state,
homogenous situations, 48 so the complexity of real-world variables is difficult for these models
to capture. As a result, these models tend to generalize extremely complicated and dynamic
variables in order to ease computational load and reduce error, which limits specificity.
Despite advanced modeling, static models are still limited in their ability to capture spatial and
temporal variability at very fine scales.49 These models tend to spread the distribution out,
which masks actual spatial and temporal variability. This falsely suggests that everyone along
the roadway is receiving the same amount of pollutant exposure at all times, when in fact there
can be “significant variations in concentration levels occur in the course of a day and at
different locations within the same urban area.”50 Even studies that try to attempt to account
for variability end up recognizing that future work may require even more refined spatial and
temporal parameters.51
45
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Another major problem is aggregation, which is the term used for the cumulation and averaging
of results. Aggregating long-term near-road pollution data fails to capture specific temporal
fluctuations in traffic volumes, where exposure levels can be significantly above criteria
pollutant standards for short periods of time. Long-term exposure analysis tends to dilute
results through aggregation, smoothing out the peaks and valleys and giving an average
temporal measurement that can fall below criteria thresholds, despite short periods of very
high exposure. To address this, studies have been incorporating travel demand models52 into
their exposure models to try and get a better understanding of traffic patterns53 and
composition,54 which provides more accurate estimates of high-exposure risk timeframes (such
as peak rush hour traffic) and reduces aggregation. Some studies also use Census data to
develop more spatially fine-grained exposure analysis and pinpoint minority and low-income
neighborhoods and areas.55
Assessing the percentage input of an individual pollutant in the overall pollution measurement
is very challenging, not to mention the challenge of tracing that pollutant back to its source.56
Most monitoring has a limited ability to identify what percentage of the total pollutant
measurement is specifically from a mobile source. This is a smaller, but still important problem,
particularly when attempting to specifically pinpoint mobile sources.
Probably the most significant downside of static exposure analysis is that it assumes the study
population is in a fixed location at all times.57,58 With this approach, individuals are considered
to remain at home and, therefore, only exposed to pollutants at their home address.59 This is
important to note because some studies have shown that exposure can be higher at work
locations60 or when moving about the city.61
Because static measurement only measures fixed locations, it does not mimic real-world
exposure scenarios very well. In reality, we move around all the time and exposure can be
higher during commutes than at home. While modeling based on static receptors is getting
52
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increasingly sophisticated, it still is limited in its ability to mimic the real-world movement of
human subjects, and thus capture real-world exposure. Most static exposure studies focus on
fixed points along a roadway or certain traffic zones,62 which ends up being more of a
measurement of pollution in that area rather than a measure of true human exposure.
A particularly interesting study attempted to highlight this issue by using an intersecting threemodel chain combined with travel trajectories (a model used to predict travel movement) to
measure the dynamic exposure to NO2, and then compared it to static exposure
measurements, which served as the control.63 The results indicated that nearly 90% of study
individuals had lower 24-hour at-home exposure rates than 24-hour mobile rates, and activities
away from home contributed to 23-44% more exposure than just staying at home.64 This
illustrates that traditional static exposure measurement methods are unable to capture the
more acute exposure risks of individuals moving around in their day-to-day activities.
Snyder et al. (2013) accurately sums up the challenges of using static analysis:
“Estimating exposure to roadway emissions requires dispersion modeling to capture the
temporal and spatial variability of mobile source pollutants in the near-road environment.
The model needs to account for the variability in mobile emissions across myriad urban and
suburban landscapes, while considering factors (depending on pollutant and application
scenario) such as vehicle induced turbulence, roadway configurations (e.g. depressed
roadways and noise barriers), local meteorology, surrounding terrain and buildings,
pollutant chemistry, deposition, and others.”65
Exposure variability is inherent in transportation because the sources (vehicles) are not
stationary, the test subjects (humans) are not stationary, and the environmental conditions
(wind, temperature, humidity, air circulation, etc.) are not static.66 The emergence of new
mobile pollutant measurement technologies has helped scientists overcome some of these
challenges.
Dynamic Exposure Analysis
Mobile exposure analysis, also called dynamic exposure analysis, is becoming a more popular
and affordable method of measurement due to advancing technology. While this method is still
relatively new, it marks an important shift in the field, as it allows for the device that monitors
the pollution to move along with the test subject. It seems that the biggest benefit of mobile
instruments is the ability to measure acute pollution exposure in a “real-world” context. These
new technologies help significantly reduce the aggregation of results by tracking the acute
peaks and valleys of spatiotemporal exposure.
62
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Mobile sensors have made it possible to measure variability in acute personal exposure67,68,69
rather than exposure in fixed locations across an entire study area. This reduces the need for
complicated model chains in order to predict specific spatiotemporal intersections of individual
travel and variations in pollution rates. These monitors can also reduce the number of variables
needed to build model chains. For example, mobile devices eliminate some meteorological,
geological, and measuring factors. Models are still needed to understand fleet composition,
temporal variation in traffic levels, and some geological and physiographic factors, as mobile
monitors may not be able to discern this information. In addition, the built environment can
still have a large impact on pollutant concentrations70 and can be difficult to model.
The results generated using dynamic exposure analysis seem to indicate two things: 1) Mobile
monitors are able to capture nuanced pollutant measurements in a way that static monitors
cannot;.71,72 and 2) The pollutant measurements indicate high levels of acute exposure.73,74,75
There are some drawbacks to this new technology. There are questions surrounding the
accuracy of mobile monitors, and more studies need to be done to verify results.76 At this time,
cost is also a potential barrier, with devices still in the several-hundred dollar range.77 However,
devices are getting less expensive as the technology advances.78
Because these technologies are so new, there is also a lack of replication studies at this point in
time. This is also partly due to the rapid development of new devices. There are a number of
these devices on the market and new ones are being continually developed.79 While this gives
researchers and citizens a suite of models to choose from, it also creates complications because
not all of them have been verified, bringing us back to the concern about accuracy.
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One study that is fully embracing these new mobile air monitors is currently underway in
Europe. It is called the CITI-SENSE project and is a consortium of 29 organizations that utilize
both professional and citizen scientists to gather exposure data using personal mobile
monitors.80 I was unable to find results from this study, though one journal article I found laid
out a timeline for the project: “From autumn 2014 to the end of 2015, full deployment of the
sensors will be conducted, and we expect to have the final results and overall evaluation of the
project by the end of 2015.”81 This appears to be the largest and most comprehensive study to
date using the new technologies available to researchers.
Implications and Future Work
There are a number of interesting and important questions that arise from the output
implications of near-road exposure studies, both static and dynamic: How can the results from
this research be applied? Is this science influential for policy making? How do we take the
outputs of these studies and translate them into policy? Are some of the mitigation suggestions
in the research politically feasible? What additional information do we need to move forward
with the policy process? Are there environmental justice implications? If so, what do those
mitigation strategies look like? I will not attempt to answer all of these questions in this final
section, but rather provide a more general overview and discussion on the outputs from these
studies and what they might mean for policy-making.
There is a promising and important trend in a lot of these studies, which is that outputs are
used to explore population demographics in the near-road environment to see if a
disproportionate number of people from one socioeconomic group who live near roadways
have higher exposure risks than others. Results from one study, which has been used by the
EPA’s Office of Research and Development, suggest that racial/ethnic and socioeconomic
disparities exist on a national level with respect to those populations living near high traffic and
road density areas.82 Another study found that in California, children of color were about three
times more likely to live in high-traffic areas than were white children.83 Using traffic and
census data to explore race and income disparities along major roadways, another study found
19% of the US population lives near a high volume road.84 Furthermore, 84% of US counties
show some level of disparity in the demographic and racial make-up of the households living
near those high volume roads.85
These studies suggest that there are considerable environmental justice issues along our major
roadways, which in turn expose the limitations of the national ambient air quality monitoring
80
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network. Mobile pollution monitors present an interesting shift in the ability to measure air
quality in more specific spatiotemporal parameters. This technology, combined with the
identification of EJ communities, can be employed in creative and innovative new ways to
provide a more complete and nuanced understanding of the demographic disparities from
near-road mobile source pollution exposure. Furthermore, it seems that dynamic exposure
analysis is highlighting the inequitable public health externalities associated with traditional,
car-centric transportation planning.86
A number of studies also indicate that their outputs can be used as a tool for transportation
planning policy that focuses on exposure reduction and mitigation strategies. Examples of
pollution reduction strategies include retrofitting busses with particle filters.87 Mitigation
strategies include installing roadside vegetation barriers,88 which the EPA has also
recommended.89 Another study ran models that indicated the conversion of medium duty
diesel trucks to low emission trucks correlated to 4% reduction in HC and 12% reduction in NOx
emissions in their Toronto study area.90 In one particularly successful (yet slow moving) case,
outputs from the Brakepad Partnership Study,91 a 15-year collaborative effort between brake
pad manufacturers, environmental groups, and communities in California, resulted in Governor
Arnold Schwarzenegger signing into law Senate Bill 346, which phased out copper from vehicle
brake pads sold in California.92
Other studies suggest using transportation and land use planning as specific tools to help guide
and control development along major roadways.93 One case study from Québec calls for
normalizing planning policies that protect sensitive populations. The policy suggestion is that
municipalities should limit certain land uses, (such as schools, hospitals, childcare centers,
seniors’ residences and other residential uses94) in order to protect populations that are
deemed to be sensitive to pollutant emissions. The policy would prohibit the siting of these
uses less than 200m from an artery where there is a daily traffic flow of more than 40,000
vehicles. With a more normative approach, it might be possible to minimize the negative effects
86
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of transportation on the health of the population groups most vulnerable to noise and air
pollution.95
Despite all of these different strategies, many studies (even those from other countries)96 echo
the same theme: The key to reducing pollution exposure is, not surprisingly, controlling vehicle
emissions.
Conclusions
We know that there are health impacts from air pollution, but targeting and quantifying
exposure from mobile source air pollution is challenging.97 Separating mobile source pollution
from stationary source pollution and other ambient pollution sources is a major challenge with
any exposure analysis study. Pollution exposure is hard to measure accurately because of
mobile nature of both the vehicles emitting the pollutant and the pollutants themselves, the
movement of human beings in and out of near-road areas, and the dynamic nature of weather
patterns and other environmental factors.
It seems that mobile instruments are a promising new development in exposure analysis. This
method has the capacity to help researchers overcome the barrier of pollutant source
separation because these instruments have the ability to measure exposure in a highly detailed
spatiotemporal capacity. Another benefit is that these instruments model real-world scenarios
in which humans are potentially exposed to acute concentrations of mobile source pollutants.
When used in conjunction with stationary exposure instruments and improved modeling, there
is potential for more accurate and individualized exposure analysis, which is data that can be
used as part of a comprehensive health risk assessment.
The specifics around how pollutants behave may always be difficult to measure. A number of
researchers echo similar conclusions about the complexity and uncertainty of air pollution
modeling. Yet, study after study indicates similar general insight: Pollution levels are highest
near roadways.
Citizen groups can use this scientific insight to justify limitations on road expansions that might
increase their exposure to mobile source pollution. Or, they may also use it to discourage
development that may locate certain sensitive populations, such as those in schools or
hospitals, near major roadways. At the same time, policy-makers must develop and implement
pollution mitigation strategies, encourage and incentivize pollution reduction strategies (such
as investment in cleaner fuel technologies), and address and correct environmental justice
issues. In order to solve this important issue, it will take a collaborative value-based policy
effort that is informed by good science, that recognizes emerging technology, and that
acknowledges the complex relationship between transportation planning, land use planning,
95
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and housing policy, and leverages all of these fields to provide the most fair and equitable
solutions to near-road mobile source pollution exposure.
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ABSTRACT
Environmental justice analysis is a critical (and federally required) component of any major
transportation project. The objective of this paper is to perform an environmental justice review of
the Russell Street road expansion project in Missoula, Montana. The 2002 Ohio Department of
Transportation Environmental Justice guidance report is used to review and critique the
environmental justice analysis provided in the Russell Street Environmental Impact Statement,
exploring potential procedural, geographic, and socioeconomic impacts. Finally, an alternative
design option is discussed, along with a discussion about shifting away from transportation systems
developed around the single occupancy vehicle and toward sustainable, just, and resilient options.
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Introduction
Nearly all human beings travel in some form on a daily basis. Such movement is a basic reality
of our existence. Despite this self-evident truth, not enough consideration is given to how and
why transportation impacts our lives. Transportation justice is a critical (and often overlooked)
element of viable, healthy, and sustainable communities, not to mention viable, healthy, and
sustainable individuals. Transportation justice is defined as the socially equitable movement of
humans. It is a key component to equal opportunity for all community members, particularly
low-income communities, communities of color, and those with mobility limitations. Without
equitable and fair access to transportation options, it is nearly impossible for an individual to be
an active community participant. In addition to community participation, access to services and
other opportunities are diminished without equitable and inclusive transportation plans.
Participation in and creation of community is weakened when groups are left out due to
inaccessible and unjust transportation policies.
The major objective of this paper is to perform an environmental justice analysis of the Russell
Street road updates in Missoula, Montana. This paper begins by briefly exploring some of the
historical roots of transportation injustice in the United States in order to provide background
for understanding current transportation policies, followed by a discussion of how
environmental justice best practices are incorporated into transportation planning policy. The
heart of the paper explores the Montana Department of Transportation and City of Missoula’s
Final Environmental Impact Statement, considering potential procedural, geographic, and socioeconomic impacts associated with the project. The Ohio Department of Transportation’s 2002
report, Guidance and Best Practices for Incorporating Environmental Justice into Ohio
Transportation Planning and Environmental Processes, is the guiding document for the analysis.
Finally, modest alternatives to the Russell Street updates are proposed. The paper concludes
with a discussion arguing for a widespread social shift away from individualized car culture and
toward more equitable transportation systems.
In their landmark 1997 book Just Transportation, Bob Bullard and Glenn Johnson write that
equitable access to transportation “is basic to many other quality of life indicators such as
health, education, employment, economic development, access to municipal services,
residential mobility, and environmental quality.”1 Bullard and Johnson lay out three broad
categories of transportation inequity: (1) Procedural; (2) Geographic; and (3) Social.
Procedural inequity has to do with how transportation decisions are made and whether or not
they are equal and representative. Bullard and Johnson characterize procedural justice as,
“Attention directed to the process by which transportation decisions may or may not be carried
out in a uniform, fair, and consistent manner with involvement of diverse public stakeholders.”2
Including all of the diverse interest groups is key to procedural equity, with special attention
being paid to those groups that are most vulnerable and least powerful. This is particularly
1
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important with low-income populations, as car culture can be expensive and unattainable,
leaving them without the most commonly used and convenient transportation option.
Individuals without vehicles need fair representation in transportation planning decisions, and
it is even more important when facing new road construction or road expansions in their
neighborhood, which can make walking, cycling, or accessing transit services more challenging.
Geographic inequity relates to the distributive impacts of transportation planning outcomes,
both positive and negative. In other words, one geographic location should not receive a
disproportionately high amount of either transportation service benefits or burdens. Bullard
and Johnson define geographic inequity as transportation system policies “that
disproportionately favor one geographic area or spatial location over another.”3 One measure
of geographic inequity is comparing neighborhoods and access to public transit. For example,
the Allied Drive neighborhood in Madison, Wisconsin, has been geographically isolated over the
years due to poor transportation planning, making accessibility to the rest of Madison
challenging. To compound the problem, “approximately 80 percent of residents do not own a
vehicle, and only one bus line serves the neighborhood.”4 Geographic equity is ensuring that, to
the greatest extent possible, all communities and neighborhoods receive equal transportation
opportunities and do not bear a disproportionate amount of burdens.
Social inequity is the imbalance of political and economic power, resulting in lopsided social
distributions of the benefits and burdens of transportation policies. Some policies offer a
significant amount of benefits and resources to one community or group of people, while
placing a disproportionate amount of the external burdens on another. Negative externalities
include, but are not limited to displacement, disruption, gentrification, pollution, traffic,
isolation, decreased property values, public transit rate increases, and reduced services. Bullard
and Johnson point out that historically, “transportation amenities (benefits) accrue to the
wealthier and more educated segment of society, while transportation disamenities (burdens)
fall disproportionately on people of color and individuals at the lower end of the socioeconomic
spectrum.”5
These three categories of transportation inequity can be seen in the history of transportation in
the United States, from segregation and the civil rights movement to current transportation
policies and unequal distribution of benefits and burdens. “Transportation policies did not
emerge in a race and class-neutral society”6 and inequities came about due to the structure of
our political and economic systems, regardless of intentionality. The transportation planning
policies of the last several decades have disproportionately benefitted middle to upper class
white suburban commuters, with highways and roads cutting through lower income, urban
neighborhoods of color.
3
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History of Transportation Justice
Transportation has played a somewhat inconspicuous yet pivotal role in the history of the
United States. In the famous Supreme Court case from the late 1800s, Plessy vs Ferguson, a
“separate but equal” ruling was the direct result of an act of civil disobedience by an AfricanAmerican man named Homer Plessy, who boarded a white-only train car and was arrested
when he refused to leave. Transportation justice moved squarely into the limelight as an
important platform for social justice during the modern civil rights movement of the 1950s and
60s. In 1955, Rosa Parks’ act of civil disobedience led to the Montgomery Bus Boycott, which
eventually led to the 1956 ruling that “segregation on city busses was unconstitutional.”7 A few
years later, black and white activists who called themselves the Freedom Riders tested this
ruling and “journeyed from Washington, D.C., through the deep South to New Orleans on
interstate buses in an effort to desegregate interstate travel facilities.”8 Despite opposition,
their defiant efforts were rewarded with the Interstate Commerce Commission’s 1961
desegregation of all interstate transportation facilities.9
In post-World War II America, federal transportation policies poured billions of dollars into the
Interstate Highway System, which greatly enhanced mobility and encouraged movement from
the city-center to the suburban outskirts. Most of the individuals and families moving to the
suburbs were white, a phenomenon known as ‘white flight’. White flight was no accident; in
addition to the interstate highway system, it was powerfully fueled by federal policies such as
heavily subsidized housing loans by the Federal Housing Authority, which conferred massive
benefits on higher-income whites at the expense of lower-income people of color who
remained behind, often involuntarily, in the central cities.10 The movement of whites from
urban areas depleted the tax-base and stifled investment, resulting in “under-funded schools,
lower levels of municipal service, heavier tax burdens, less access to work, deteriorating
housing stock often owned by absentee landlords, and lower levels of safety and health.”11
In order to combat the loss of resources, urban renewal policies were implemented on both the
federal and state level. These policies and practices such as “exclusionary zoning, [further]
highway construction, urban renewal, and public housing developments further segregated the
city”12 and created barriers to social and economic integration that had severe unintended
consequences. In a span of 25 years, the interstate highway system, and other related policies
and programs, displaced nearly one million people in cities across the nation. The majority of
those displaced due to construction of interstates were from low-income and/or minority
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communities.13 It is important to note that displacement includes not just the movement of
people, but also the destruction of social fabrics of neighborhoods, the loss of minority-owned
small businesses, and other impacts.
The emergence of the environmental justice movement, beginning in the 1980s, has provided a
glimmer of hope. The movement has served to highlight disproportionate environmental
burdens on communities of color and low-income populations. Providing backbone to the
environmental justice movement was Executive Order 12898, signed into law by Bill Clinton in
1992. The Order established low-income and minority communities as specific populations to
be identified and considered by federal agencies, and the Interagency Working Group on
Environmental Justice facilitates the active involvement of all agencies:14
Executive Order 12898 mandates that each Federal agency develop an agency-wide EJ
strategy that identifies and addresses disproportionately high and adverse human health
or environmental effects of its programs, policies, and activities on minority and lowincome populations.
Current Transportation Policies
Despite the rise of environmental justice and Executive Order 12898, there are still deep
systemic issues in our current transportation planning, policies, and practices. American cities
are still marked by deep segregation by race and income, while “public transit service is being
slashed across the nation.”15 And car-centered transportation planning and policies show few
signs of change.
Barbara McCann highlights one particularly important issue she calls, “the modal divide.”16
Funding, resources, and even policy approaches are different for each separate mode of
transportation. The US Department of Transportation has two agencies that deal with different
modes of transportation: The Federal Highway Administration deals with the nation’s highway
system and the Federal Transit Administration deals with public transit. They receive separate
funding allocations and have separate policies – and are even under the jurisdiction of separate
Senate committees.17 There are no agencies specifically for bicycle or pedestrian
transportation. These agency separations have arguably led to disjointed and unbalanced
transportation planning and policy-making.
Funding for transportation projects comes predominantly from federal, state, and even some
local gasoline taxes and these resources are not distributed evenly by mode. As McCann points
out, “Only 20 percent of the gasoline tax goes to mass transit, while 80 percent goes to
13

Marcantonio, R. & Brenman, M. (ND).
Federal Highway Administration, Office of Planning, Environment, and Realty. (2014). Questions and Answers on
Environmental Justice. Pg 3. United States Department of Transportation. Retrieved from:
https://www.fhwa.dot.gov/environment/environmental_justice/faq/index.cfm
15
Marcantonio, R. & Brenman, M. (ND).
16
McCann, B. (2013). Completing Our Streets: The Transition to Safe and Inclusive Transportation Networks. Pg 10.
Washington D.C.: Island Press.
17
Ibid. Pg 10.
14

4

highways.”18 This means that the overwhelming share of resources goes to projects that favor
motorized transportation, mostly in the form of road expansion for personal vehicles and
trucking. Bullard and Johnson also state that due to such lopsided funding, “The end result has
meant more pollution, traffic congestion, wasted energy, urban sprawl, residential segregation,
and social disruption.”19
One of the major reasons for the lopsided allocation of resources is a rigid system that defines
roads “solely by the amount and type of traffic they carry and divides them in to arterial (major)
streets, collector streets, or local streets.”20 The carrying capacity (how much vehicle traffic
they can handle without congestion) of roads and the subsequent grading system for project
funding is called Level Of Service (LOS), which is perhaps the most devastating policy for
alternate transportation and for vulnerable populations that require transportation services
and facilities not related to personal vehicles.
Level of Service is the conventional and most commonly used grading system that measures the
success or failure of a road based on traffic flows.21 Traffic patterns and peak congestion data
are collected and the road in question is given a letter grade based on the amount of time
vehicles are delayed. The grading system is ‘A-F’, with ‘A’ being uninterrupted traffic flow and
‘F’ being gridlock. Based on the grade that the road receives, policies are implemented to
expand the road’s vehicle carrying capacity in accordance with traffic demands and congestion
needs.
This transportation measurement tool used to model and predict roadway traffic is explicitly
mono-modal in its evaluation methods and does not take into account any other mode of
transportation. McCann criticizes this transportation model saying that, “It is often the only
method used to rank and make decisions about projects – and it assumes that a community’s
primary goal is to minimize automobile delay.”22 Thus, exclusive use of the LOS model to assess
the narrow problem of traffic congestion does not actually provide a holistic assessment of the
transportation needs in a community and is often detrimental to alternate forms of
transportation.
The LOS model is unjust in two related and important ways: It is inherently biased towards
benefitting socioeconomic groups that are able to own personal vehicles, and it stifles funding
and resources for transportation facilities that support alternate modes of travel, such as
transit, cycling, and walking, which are modes that tend to be used more heavily by lowerincome groups.
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Incorporating Environmental Justice into Transportation Planning and Policy
In recent years, as a result of the environmental justice movement and Executive Order 12898,
there have been more intentional efforts to put forth environmental justice guidance manuals
in order to address some of the unequal distributions of benefits and burdens due to poor
transportation planning and policy. While there are too many to list here, these efforts are
coming from academia23,24 as well as policy institutes, think tanks, and agencies at the federal
and state level.
In the US Department of Transportation’s (USDOT) environmental justice strategy, (a result of
Executive Order 12898) environmental justice is defined as “the fair treatment and meaningful
involvement of all people, regardless of race, ethnicity, income, national origin, or educational
level with respect to the development, implementation and enforcement of environmental
laws, regulations and policies.”25 In 2015, the Federal Highway Administration, an agency of the
USDOT, published an “Environmental Justice Reference Guide”26 that outlined its commitment
to environmental justice issues through three guiding principles:
The US DOT is committed to the principles of EJ, which include:
- To avoid, minimize or mitigate disproportionately high and adverse human health and
environmental effects, including social and economic effects, on minority populations and
low-income populations
- To ensure the full and fair participation by all potentially affected communities in the
transportation decision-making process
- To prevent the denial of, reduction in, or significant delay in the receipt of benefits by
minority and low-income populations
In 2002, the States of Ohio27 and Colorado28 both published comprehensive environmental
justice guidance reports through their respective departments of transportation. The State of
Pennsylvania also published an EJ best practices guide in 2004.29 Currently, the State of
Montana Department of Transportation has a chapter dedicated to EJ guidance, but it is just a
23
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review of federal policies.30 The Ohio Department of Transportation guide states that,
“Identifying objective methods to evaluate potential economic, social and environmental
impacts of transportation system changes on a target population is an imposing task.”31 While
this task is a challenge, both of these states (along with others) have put forth thoughtful and
comprehensive transportation policy documents that serve as guides for evaluating
environmental justice issues as they relate to transportation projects.
Knowing where these vulnerable populations exist is key. In the Colorado Department of
Transportation’s guide, the first step outlined is to use US Census data to determine where
these population groups are most prevalent.32 To best pinpoint minority or low-income areas
the state uses the smallest population unit possible, which are block groups.33 This is used in
combination with the Housing and Urban Development’s (HUD) low-income thresholds for each
county in Colorado.34
Identifying vulnerable populations is an important first step, but outreach is also needed. This is
explicitly stated in the Colorado guide: “Having identified where the low-income households
and minority populations reside in the State, a successful public involvement program will seek
out these targeted population groups in order to provide opportunities for involvement in the
transportation planning decision-making process.”35 Identification and outreach are key to
procedural equity in the planning process. The Ohio Department of Transportation’s guide also
recognizes that “A critical element for complying with EJ is the identification and involvement
of low-income populations and minority populations early in the transportation decision
making process.”36 Methods vary, but the overall goal is procedural equity.
In the Russell Street case study section of this paper, selected best practices from the Ohio DOT
report will be reviewed and applied in order to analyze and critique the Russell Street update
project. The guide identifies 14 types of potential impacts and asks both objective and
subjective questions relating to those potential impacts. (See appendix A for full list of analysis
questions).
Russell Street Project Background
The existing stretch of Russell Street (between West Broadway and Mount) that is being
considered for updates is a mix of two and two-plus lane road segments. Two-plus indicates
two travel lanes and a center turn lane. This section of Russell Street has seen high traffic
volumes for a number of years, so the LOS grade is poor and traffic congestion is a major reason
30
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for the expansion and updates. The project’s Environmental Impact Statement (EIS) began in
2001 and was completed in 2011. The $25 million construction project is set to begin in 2018.
In the Russell Street EIS, there is a detailed description of the purpose of the proposed action:37
Given the physical location and functional designations of the Russell Street and South 3rd
Street routes, the high traffic volumes, crash history, and multi-modal use of the corridors,
the purpose of this proposed project is to provide substantive safety and mobility
improvements for all modes of travel in the Russell Street and South 3rd Street corridors.
Facilities and services for other modes of transportation received a lot of attention in the public
participation process. The EIS indicates that the public requested the project "include bicycle
facilities, sidewalks, bus turnouts, curbs and gutters for storm water management, river trail
system access to the roadway, illumination, landscaping, and pedestrian crossing facilities.”38
Based on transportation patterns and community requests, the Russell Street corridor needs
improvements in several facility areas, not just vehicle capacity. Establishing a need for the
project was the relatively easy part. Determining the best possible solution for all stakeholders
involved is where the challenge lies.
The Montana Department of Transportation and the City of Missoula offered six different
project alternatives in the EIS report.39 (See Figure 1 below). Alternative 1 was a no build
option, meaning that nothing would be done to Russell Street. Alternative 2 through the
‘refined’ Alternative 5 all expand the roadway from 2+ lanes all the way up to 4+. Each
Alternative includes increasing levels of roundabouts, signals, lanes and other facilities.
Alternative 4 was selected as the Preferred Alternative, which the EIS justifies in this way:40
Based on the fact that Alternative 4 satisfies the purpose and need to provide substantive
safety and mobility improvements for all modes of travel within the corridor, has fewer
Section 4(f) impacts, and less overall impact as compared to Alternative 5 and the refined
Alternative 5, the four-lane roadway improvement with a center turn lane/raised median,
and signalized intersections proposed under Alternative 4 for Russell Street is identified as
the Preferred Alternative.
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Figure 1: Russell Street Alternatives as Shown in Table 2.1 of the EIS
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The following map41 from the Russell Street EIS is intended to show the general design
elements and facilities planned for the project corridor.
Figure 2: Alternative 4 - General Elements as Shown in Table 2.1 of the EIS

41

State of Montana DOT & City of Missoula. (2011). Final EIS. Chapter 2, pg 17.

10

Russell Street Project Discussion
There are some Environmental Justice concerns associated with the chosen Alternative 4. Using
the Ohio Department of Transportation’s Environmental Justice Guide as a reference, this
section will identify relevant EJ best practices criteria and apply them to the Russell Street
expansion project. Supplemental questions from Bullard and Johnson’s book Just
Transportation will also be used, keeping in mind their three categories of transportation
equity: procedural, geographic, and social. Discussion is generated using the Montana
Department of Transportation and City of Missoula’s Final Environmental Impact Statement to
further assess the potential negative and/or positive impacts of the Russell Street project
updates.
Procedural Injustices and Best Practices
Locating, reaching out to, and engaging with at-risk populations are key components of
procedural justice. As discussed above, there are a number of ways to go about assessing
where key populations are located. One interesting resource that was recently developed is the
Environmental Protection Agency’s (EPA) new program called EJSCREEN.
The program was started in 2010 and, after a few years of changes and updates and peerreviews, it was launched on the EPA website in 2015. As computer-mapping technology has
advanced, the EPA “recognized the opportunity and the need to develop a single, nationally
consistent tool that can be used by EPA, its governmental partners and the public to
understand environmental and demographic characteristics of locations throughout the United
States.”42 This mapping tool allows the user to locate and isolate an area on the map (up to 10
square miles) and run a report that highlights 12 different EJ indexes.
The environmental justice index is composed of 11 environmental indicators and six
demographic indicators. The environmental indicators related to vehicular traffic are:
“National-Scale Air Toxics Assessment (NATA) air toxics cancer risk; NATA respiratory hazard
index; NATA diesel PM (particulate matter); Particulate matter; Ozone; Traffic proximity and
volume.”43 The demographic indicators are: “Percent low-income, percent minority, less than
high school education, linguistic isolation, individuals under 5, and individuals over 64.”44
This has potential to be a highly valuable tool in the future of both transportation justice and
environmental justice at-large, allowing users to collect data in order to consider EJ issues in a
specific area or community. “This screening information may be of interest to community
residents or other stakeholders as they search for environmental or demographic information
and it can also support a wide range of research and policy goals.”45 While this new tool is a

42

United States Environmental Protection Agency, Office of Environmental Justice. (2015). EJSCREEN:
Environmental Justice Mapping and Screening Tool, Technical Documentation. Washington, D.C. Retrieved
from: http://www2.epa.gov/ejscreen
43
Ibid.
44
Ibid.
45
United States Environmental Protection Agency, Office of Environmental Justice. (2015). EJSCREEN.

11

valuable advancement in citizen participation resources, it is by no means comprehensive of all
possible EJ considerations.
One important type of environmental impact that is missing from the EPA’s list, as it relates
specifically to transportation justice, is noise pollution. In the EPA’s Technical Documentation
Guide, this omission is recognized and listed, along with a host of others that did not make it to
the final version of EJSCREEN.46 Noise impacts from road construction, car traffic, and
potentially new building construction are all cause for EJ concerns.
When running a buffer report on the Russell Street road update project, one demographic
indicator that stands out is the poverty rate. A buffer report is simply using an isolation tool to
draw a circle or box around a specific area on the map. In this case, the buffer report included
roughly the three blocks east and west of Russell Street along the entire proposed project
corridor. (See Appendix B for EPA EJ SCREEN Report for Entire Russell Street Project Corridor).
The Montana DOT’s EIS report on Russell Street indicates that 27 percent of the residents in the
Russell Street project area are below the national poverty level, “while the percentage for the
state was…at 14.7 percent.”47 The affected area has a population living below the poverty level
that is nearly twice as high as the rest of the state of Montana. Clearly, these statistics indicate
cause for close EJ consideration. And it is important to note that the distribution of poverty
across the Russell Street project is not equal; there are concentrated pockets of low-income
areas on the north end of Russell Street according to EJSCREEN.
The EIS report recognizes that there are “two Section 8 housing units and a mobile home park
within the study area that represent likely clusters of lower income residences than the
remainder of the corridor, and likely affect the poverty level data presented above.”48 The
report is referring specifically to the North Russell neighborhood, near the bridge on both sides
of the road. It ranks in the 90th percentile in Montana, meaning that only 10 percent of the
census block groups in Montana have higher poverty rates than those in this buffered area
report. (See Appendix C for EPA EJ SCREEN Report for North Russell Street Neighborhood).
In addition to the low-income indicator, the traffic proximity indicator, which is a health and
safety risk, also ranks this section of North Russell as being in the 88th percentile in Montana.
When combining these two factors, it could be the case that low-income individuals who are
walking or biking may have trouble crossing Russell to access businesses, bus stops, or other
services due to high volumes of car traffic.
While this does not mean that there are immediate and obvious environmental justice
concerns, it does indicate an area that should be considered closely. And it certainly means that
public outreach is warranted. The buffer report and resulting EJ indexes potentially indicate
46
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that residents along North Russell are experiencing disparate health and safety impacts of road
traffic, and increasing the number of lanes required to cross could only exacerbate the issue.
The Russell Street EIS report does a satisfactory job of locating and recognizing pockets of lowincome groups, there are no specific recommendations addressing EJ impact mitigation for
these at-risk populations, nor is there any outreach strategy outlined for procedural
involvement in the planning process. Simply reaching out to these populations in the planning
process is an important first step.
Zooming back out to the entire project corridor, there are also other important demographic
factors that are not identified by the EIS report. While it is federally required to focus on
communities of color and low-income populations, the Colorado EJ guide points out additional
demographic data to consider: “Data on population groups such as the elderly, disabled
persons, and persons with limited English proficiency may be necessary to help better define
the transportation system necessary to accommodate the area.”49
The Colorado study even mentions locating households without auto availability, which is an
important demographic indicator that should be applied to the Russell Street project. Missoula
is a university town with a large student population in the Russell Street project corridor. These
students rely heavily on public transit and alternative transportation, like cycling and walking.
While challenging to track and even more challenging to engage, it is important to consider is
the homeless population as well.
When looking for policies that address the needs of other demographic groups, I searched the
EIS using keywords such as homeless, elderly, and disabled. The words homeless and elderly did
not appear at all in the main EIS, only in the comments section. And the word disabled
appeared only once in the entire EIS, yet four times in the comment section. It is also
troublesome that there was no mention in the EIS of the mental health facility (Western
Montana Mental Health Center) located at the junction of Russell Street and the Milwaukee
Trail50 just south of Wyoming Street. Unfortunately, the EIS misses the mark on locating and
identifying a wide variety of demographic groups that could be negatively impacted by the
project, which is a procedural injustice that leaves these groups vulnerable to potentially
negative project impacts. Getting a diverse variety of voices to the table in the planning process
is critical to procedural equity.
Geographic Injustices and Best Practices
Significantly, the very first best practices question of the Ohio Environmental Justice Guidance
and Best Practices Study deals with “bodily impairment, infirmity, illness or death.”51 This is a
critical transportation justice question. Road expansion projects that have the potential to
49
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increase traffic also have the capacity to increase rates of injury to roadway users and local
neighborhood constituents who live in close proximity to the roadway. Thus, the Ohio report
asks: “How will traffic speed within the target area change? How will traffic volumes change? Is
there a change in the volume or pattern of through traffic on local (target area) streets?”52
Bullard and Johnson ask an additional important question when considering vulnerable nonmotorist user groups: “Will the proposed action increase or decrease the likelihood of accidents
for non-motorists?”53
The Russell Street EIS report addresses potential changes in traffic volumes and patterns by
claiming that, “If no improvements are made, traffic congestion in the corridor will worsen and
the peak periods (morning and evening rush hours) will extend in duration by the year 2035.”54
There was no specific data provided indicated While it may be true that over time Russell Street
will continue to experience a worsening of congestion during peak periods, expanding the road
to handle higher volumes of traffic is not necessarily the proper solution. The problem with
simply expanding a road to meet capacity needs is a phenomenon known as ‘induced demand’.
The Montana Department of Transportation and the City of Missoula are familiar with this
phenomenon, as they address it a few times in the Russell Street EIS report. In Chapter 4, which
deals with Environmental Consequences and Mitigation, they claim that, “the project is not
intended to induce new traffic or population growth, but merely to meet current and
foreseeable demands for new multi-modal travel capacity.”55 This claim is ironic in that the
unintended consequence of increased traffic due to road expansion is exactly the problem with
road expansion.
In Anthony Downs’ 2004 book entitled Still Stuck in Traffic, he defines induced demand simply
as “increases in desires to use the expanded road caused by its very expansion.”56 Of course, it
is not hard to see how this is a “self-defeating tactic.”57 The expansion of the roads attracts
more motorists because of the road’s increased capacity. In the short-term, this is usually not
an issue and there will likely be a relief in congestion and the expansion of the road will allow
traffic to move more freely.
However, as Anthony Downs argues, there are “two long-run impacts of induced demand for
the expanded road.”58 The first long-term impact is simply the potential of increased auto use
in residential areas around the road expansion. The road expansion might relieve traffic at first,
but as more people use the roadway, it becomes more congested and motorists will look for
alternate routes around Russell Street, potentially cutting through neighborhoods and
52
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presenting safety concerns. (This may already be occurring to some extent on Caitlin and
Johnson, two North/South routes near Russell Street.)
The second long-term impact is the potential movement of more people and businesses into
the region due to the road expansion. While land use controls, such as zoning, can mitigate this
to a certain extent, businesses may be attracted to the area because of the increased capacity
of the road and the potential for greater numbers of customers. If commercial land uses near
the road increases enough, Downs argues “it is conceivable that induced demand might add
enough traffic to the expanded roadway in the long run so as to raise the intensity of its peakhour congestion above that which prevailed before the expansion occurred.”59
The theory of induced demand may be fairly simple, but determining whether or not it is a
measurable consequence of road expansion is vastly difficult and full of complex factors beyond
just traffic capacity. As Downs explains, “While better roads can induce more growth, more
growth can also induce authorities to build more and better roads.”60 Determining the causality
of road expansion and increases in traffic patterns can be tremendously challenging.
In addition, the increased road capacity of Russell Street is related to another important
transportation justice question: Does the project favor one mode of transportation over
another? Certainly taking Russell Street from a two plus lane road up to a five-lane road
encourages the use of personal vehicles, despite the updates calling for improved bike lanes
and additional bus stops. As Downs discusses, projects that increase vehicle lanes and traffic
capacity tend to perpetuate the use of the personal vehicle. While unintentional, the Russell
Street project does exactly that, which favors those who have the means to own a car.
While offsetting this increased vehicle capacity with facilities like bike lanes and additional bus
stops is helpful, the updates do not actually do enough to change car-use habits and encourage
alternate forms of transportation. It does not actually shift modal choice patterns in a
meaningful way, nor does it address how to change the systemically flawed systems that
influence the creation of new roads and the maintenance of old roads. It simply adds more
carrying capacity to the roadway.
Providing services for alternative forms of transportation seems to be an afterthought in the
Russell Street updates. This is a common theme in road update projects around the country.
McCann laments the fact that all too often, “a complete streets approach is ‘additive’, that the
main task is to simply add sidewalks, add bike lanes, or add curb ramps and crosswalks.”61 Due
to flawed policies discussed earlier, it is clear that the primary purpose of the Russell Street
road update is to first accommodate the needs of personal vehicles.
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Impact Question #5 of the Ohio Environmental Justice Guidance and Best Practices report deals
with the potential “destruction or disruption of community cohesion.”62 Community cohesion is
difficult to define and perhaps more difficult to evaluate whether or not it has been disrupted.
However, projects can unintentionally isolate neighborhoods from the greater community or
isolate groups of people within their own neighborhood. This impact question seeks to limit the
segmentation of neighborhoods and the loss of community cohesion by asking: “Will manmade dividers (overpass, bridge, 4 lane or greater roadway or rail tracks) be constructed
through a portion of an existing community and cause it to be segmented?”63 Bullard and
Johnson pose similar questions: “Is a wall or barrier effect created? Will the community’s
aesthetic character be changed? Has aesthetics surfaced as a community concern?”64
The Russell Street EIS claims that Russell is a road that does not split neighborhoods, as it
already is an “urban arterial” that serves “both local and regional traffic, and currently marks
the edge of these neighborhoods and districts”, thus not dividing or splitting any existing
neighborhoods or cutting off residents from facilities and amenities.65 The EIS actually goes
further by saying that “the proposed project will have an overall positive effect on
neighborhood connectivity through the installation of sidewalks, bike lanes, and gradeseparated pedestrian crossings at three locations within the Russell Street corridor.”66
The claim that the Russell Street changes will not further divide the neighborhood is certainly
up for debate. It could be reasonably argued that Russell Street already divides the
neighborhood. Adding additional car lanes will only serve to increase geographic segregation of
neighborhoods and create a more formidable barrier when moving across the road from east to
west or vice versa. This point is reiterated in the Russell Street EIS comment section by Nancy
Wilson, Director of the Associated Students of The University of Montana Office of
Transportation: “…people living on the east side of Russell need to cross Russell to get to the
grocery store and school and people living on the west side of Russell need to cross Russell to
get to downtown and the University.”67
Not only will the road update create a crossing barrier, but it will also isolate the neighborhood
to the south of 3rd Street that lies between the west side of Russell and the east side of
Reserve, known as the ‘Franklin to the Fort’ neighborhood. In the EIS comment section,
residents of this area express those concerns and predict that, in the future “People between
Russell and Reserve would be on an island with highway-style traffic on either side.”68 The EIS
report’s claim that additional facilities (such as bike lanes and sidewalks) will help neighborhood
connectivity is founded on shaky logic. These facilities help people move in a parallel fashion
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with or against traffic, but do little to address perpendicular movement across traffic. To think
that north/south bike lanes and sidewalks will increase the connectivity of neighborhoods on
either side of Russell Street when there are an additional three lanes of vehicle traffic to cross is
problematic.
In the Russell Street EIS, there are no plans for increased crossing zones for pedestrians and
cyclists. There are only three designated crossings in the entire 1.5-mile project corridor. This
concern is raised by John Wolverton of the Bike/Walk Alliance of Missoula in the comment
section of the EIS: “Other frequently used cyclist and pedestrian crossing locations such as
Wyoming, 1st Street, 4th Street and 7th Street should be evaluated for potentially receiving
enhanced crossing treatments in addition to common intersection treatments.”69 Further
criticizing the Russell Street EIS, Wolverton goes on to say “The document exhibits a failure to
take a hard look at these potential direct impacts on the character of the neighborhoods.”70
Geographic isolation and physical barriers are legitimate environmental justice concerns with
the Russell Street road expansion.
There is a second part to Impact Question #5 in the Ohio Environmental Justice Guidance and
Best Practices Study: “Is the proposed project or plan perceived to significantly benefit one
portion of an existing neighborhood and significantly harm another portion of the same
neighborhood?”71 This seems to be the key question regarding geographic injustice, whether
the topic is safety, traffic rates, neighborhood cohesion, or connectivity.
At the heart of all of these issues is the concern that residents living around Russell Street are
bearing the unfair distribution of burdens, while the rest of the community enjoys the benefits
of a high-capacity thoroughfare to access north or south Missoula. Acute levels of air and noise
pollution will most definitely increase due to higher levels of vehicle traffic through the Russell
Street neighborhood corridor. There will certainly be unintended consequences of increased
vehicle traffic, many of which are difficult to measure at this time, which is perhaps an
argument for an even stronger and more robust geographical injustice analysis.
On top of all of that, residents may not even be fully aware of the risks of increased air and
noise pollution. And if residents are not aware, it is not likely that anyone representing that
community will speak up and bring these issues to the attention of planners and decisionmakers. This problem is an unfortunate example how a specific neighborhood might be
impacted without even knowing it and illustrates why planners must be vigilant in their
research and understanding of community characteristics.
Social Injustices and Best Practices
The social impacts from transportation planning can be either due to procedural injustices,
geographic (distributive) injustice, or both. The three all work together in compounding ways.
For instance, poor public outreach (procedural justice) can lead to negative transportation
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outcomes (geographic/distributive justice) that impact the social fabric of a neighborhood or
community. One of the most easily recognizable social impacts is gentrification. It is important
to note that these are social impacts are highly complex issues and poor transportation
planning does not inevitably lead to an outcome like gentrification. Nor does transportation
planning happen in a vacuum. Often there are other powers at work, and economic forces can
play a very big role in driving the social changes in a neighborhood.
With all of that said, there is one major social concern that directly implicates the Russell Street
project, and that is displacement and property acquisition. In the Ohio Environmental Justice
Guidance and Best Practices Study, Impact #10 deals with the “displacement of persons,
businesses, farms, or nonprofit organizations” by asking the question: “How many target vs
non-target population persons will be displaced? How many businesses? How many
nonprofits?”72 Additional relevant questions posed by Bullard and Johnson include: “What are
the effects on the neighborhood from which people move and into which people are relocated?
What types of dwellings: Apartments or other multi-unit dwellings, single family homes,
others? Are there residents with special needs (disabled, minority, elderly)? Are there available
sites to accommodate those displaced?”73 It is also important to know if the residents are
owners or renters.
For the chosen Alternative 4, the EIS indicates eleven homes and ten commercial buildings will
need to be relocated. The EIS does not specify if the displaced homes and businesses are part of
the low-income target population or not. There is also no indication that there was any direct
outreach to the displaced residents. This is a cause for concern in terms of procedural justice.
As noted at the beginning of this section, procedural injustice perhaps played a role in the
displacement of individuals and social disruption of the Russell Street neighborhood.
It is also important to note that, according to the EIS, there are an additional eight businesses
and six private residences that are less than ten feet from the proposed right of way. These
properties will not be relocated, but they certainly will feel the effects of a wider road,
increased traffic, increased noise and air pollution, and decreased property values due to such
close proximity to the right of way. These individuals are certainly bearing a disproportionate
amount of burdens to the benefit of the rest of the community. One might wonder if stronger
(or any) procedural justice in the planning and decision-making process could have rendered
more desirable outcomes for these individuals. The City would be smart to exercise caution
after a mistake in claiming right-of-way for South Avenue improvements resulted in a 2005
lawsuit.74
According to the EIS report, low-income and minority groups are not disproportionately
affected by displacement: “This determination was made based on the fact that neither the
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Section 8 housing nor the mobile home park identified in Chapter 3 are directly impacted by the
project and that the impacted residences are dispersed throughout the two linear corridors.”75
(The two linear corridors the EIS refers to are 3rd Street and Russell Street). While the Section 8
housing may not be directly affected, what are the actual demographics of the eleven private
residences that will be displaced? Are the displaced residents owners or renters? Where are the
residents being relocated? How is fair market value calculated? Perhaps it is out of the scope of
the report, but the EIS does not answer these questions.
The Russell Street EIS vaguely addresses the issue of displacement by citing compensation
policies:76
Property to be acquired for the proposed project would be purchased for fair market value,
and displaced residents and commercial property owners would be provided with relocation
advisory services and may be eligible for relocation benefits in compliance with the Uniform
Relocation Assistance and Real Property Acquisition Policies Act of 1970, as amended in
1987 and Sections 70-31-101 and 70-31-311 of the Montana Code Annotated (MCA).
The language in this section of the EIS is cause for concern, as displaced residents and property
owners are not guaranteed anything, but rather may be eligible for relocation benefits. This
language makes it seem as though the burden of proof required to receive relocation benefits is
placed on the victim of displacement. In Missoula, there is also a shortage of affordable housing
and likely few if any comparable places where these folks could move. A quick overview of the
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 shows a brief
listing of the steps involved in relocation:77
• Provide relocation advisory services to displaced tenants and owner occupants
• Provide a minimum 90 days written notice to vacate prior to requiring possession
• Reimburse for moving expenses
• Provide payments for the added cost of renting or purchasing comparable replacement
housing
Another important social justice issue brought up in the Ohio guide is Impact Question #6,
which deals with the “Desecration or disruption of a community’s economic vitality” by asking:
“Will the number of locally owned business in that area change? Will property owners land
value change?”78 Bullard and Johnson pose similar questions: “Will the proposed action alter
business visibility to traffic-based businesses? How will visibility and access changes alter
business activity? What is the likely effect on property values caused by relocation or changes
in land use?”79
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Future economic impacts of road construction projects can be very difficult to assess. According
to Downs’ second theory of induced demand, the attraction of additional businesses due to the
road expansions tend to perpetuate increased road usage.80 Beyond increased road usage, how
will road changes affect land value, thus affecting development patterns? It is possible that
developers could become more interested in purchasing and developing land, shifting more
power and influence into the hands of a few. There is also the possibility of traffic-influenced
development patterns due to increased road usage.
The EIS report attempts to address this issue, saying that “While improved access and mobility
may make adjacent properties more desirable, ultimately, the growth and land use changes
adjacent to the project corridor are dictated by the city zoning and land use plans which restrict
the density and types of development that may occur.”81 Currently, the west side of Russell
Street from 3rd to the bridge is commercial and the rest of the corridor is mostly multi-family
residential with a few spot zones for small commercial developments.
While the EIS report indicates that land use and zoning laws will not change, the report
acknowledges that the desirability of the land within the Russell Street corridor will change.
This has the potential for dramatic unintended consequences. The land has the potential to
become more valuable for business development and less valuable for private homeowners
located within a close proximity to the project corridor. While the EIS claims that development
along Russell Street is subject to city zoning regulations, it is not unrealistic to see development
patterns trigger zoning changes or at least myriad variances. If the land becomes valuable
enough and there are powerful stakeholders that have vested interest in development, zoning
changes that drastically change the permitted land uses are certainly possible, depending on
the strength of local and state regulations.
The Three-Plus Plan
While there are positive attributes to the Russell Street changes, including raised bikeways,
improved road surfaces, additional bus stops, and increased sidewalk connectivity, there are
clearly a number of potential environmental justice issues. But it does not need to be this way.
There is one particular build alternative that would limit or even decrease the amount of car
use along the Russell Street corridor, while simultaneously encouraging and incentivizing more
sustainable forms of alternative transportation by providing all of the same benefits to
alternative transportation as Alternative 4. This plan was submitted by citizens, and
unfortunately was not an alternative considered in the EIS.
Bob Giordano, the Executive Director of the Missoula Institute for Sustainable Transportation
(MIST) and community leader who led the submittal of the Three-Plus Plan, commented during
the public comment period on the EIS and highlighted a few ways in which the road changes
could be more sustainable and more socially just. The Three-Plus Plan would include two lanes
80
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of traffic with a middle turn lane for the entire length of the Russell Street project corridor. In
addition, instead of traffic signals, there would be six single-lane roundabouts at strategic
intersections along the road, including two of the busiest intersections: Russell/3rd and
Russell/Mount. The benefits of single-lane roundabouts are well-documented and laid out in
detail by Giordano:82
The capacity of single lane roundabout at Russell/3rd: 25,000 a day, or 2,500 per hour. The
last count I did (9/9/08) at rush hour (4:30pm to 5:30pm) showed 2,122 cars passing
through (right, straight, and left: all legs). Thus we could handle about 15.12% more carsat rush hour, under current context. Yet we know more people are cycling, walking and
taking transit and that trend will likely grow. We also know other TDM measures, like ones
Missoula in Motion is promoting and working on, are very successful and will likely become
even more successful. Simply shifting 100 cars out of rush-hour has a huge positive effect.
Making Russell very 'human-scale', as a 3-lane instead of 5-lane, further encourages
walking, cycling and transit.
The Three-Plus Plan also would not displace a single resident or business. As Giordano points
out, “not tearing down any houses keeps people in situations that make walking, cycling and
transit very feasible and keeps with the ‘focus inward’ theme of the long range plan.”83 It is also
important to note that in Missoula’s 2008 Long Range Transportation Plan, a comprehensive
public outreach plan showed that the public ranked “widening roads was #22 on the list of
solutions.”84 Walking, cycling, and public transit were all ranked higher on the list. Giordano
sums up the comments by saying, “In general, we feel that that the 3+ for Russell proposal submitted by citizens, MIST, MAST, BWAM, over 1,000 citizens, and others - is a more
appropriate alternative.”85
Conclusion
There are several factors that can help shape what transportation looks like in the future. For
example, transportation choices are different in neighborhoods that have both compact and
mixed-use design. This means that if there suitable amenities that are easily accessible, people
will be more likely to walk or ride a bike and less likely to use a vehicle. These amenities include,
but are not limited to, grocery stores and farmers markets, banks and credit unions, childcare
services, parks, locally owned shopping stores, and social gathering places like bars, coffee
shops, and restaurants.
The closer services are in the neighborhood, the less likely cars will be used to access these
services. In John Holzclaw’s article How Compact Neighborhoods Affect Modal Choice, he
provides statistics on how dense a neighborhood is and what mode of transportation an
individual will choose. He explains his findings by saying that “When density increases, driving
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falls, as trip lengths are shortened and more can be taken by transit or walked or bicycled.”86 As
a result, low-income residents who do not own cars are not left behind. This of course assumes
that these residents have not been displaced out of these neighborhoods.
Unfortunately, increasing a neighborhood’s ‘livability’ by making it more walkable can also
make it more attractive for new businesses and development that can in turn lead to an influx
of wealthier residents. Shifting demographics can change the culture of a neighborhood, drive
up rent prices and other costs of living, and can lead to gentrification and the displacement of
long-time residents. Despite gentrification and displacement risks, in a compact neighborhood
model, access to services is more balanced and equitable across all demographic groups
because a single occupancy vehicle is not as needed.
McCann discussed this more comprehensive approach to transportation infrastructure at
length. She says that advocacy for alternative transportation at an individual project level is
often a losing proposition. Instead of fighting for a bike lane or a sidewalk each time a road
update is proposed, she advocates for a more holistic approach in how we design our
communities, stating that “Complete streets policies are intended to end this project-by-project
approach to change, and they do so by focusing not on projects but on changing the internal
guidelines, policies, processes and systems that have been set up to provide for a single
mode.”87
In the end, traffic congestion is a simple fact of modern society. No matter how hard we try to
combat it, “effective anti-congestion tactics may reduce the rate at which peak-hour congestion
gets worse, but they will not eliminate it and often will not even prevent it from intensifying at
least somewhat.88 In fact, Downs actually acknowledges that traffic congestion is not always a
bad thing in that it can provide a necessary function in our modern societies by encouraging the
use of alternative transportation, which is beneficial for maintaining social equity and
environmental integrity. As someone astutely observed in the EIS comment section about the
traffic problem along the Russell Street corridor, “We do not need to spend millions of dollars
to solve this problem.”89
The Russell Street road updates are a microcosm of a macro problem. The disjointed nature of
transportation planning continues to disrupt communities by favoring car culture and building
bigger and faster roads. As Bob Giordano says in the Russell Street EIS comments, “The best
solution also looks city-wide and considers system wide improvement.”90 A more holistic
approach to planning our transportation system will not only have environmental and social
benefits, but it stands to provide substantial economic benefits as well.
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In Naomi Klein’s momentous book entitled This Changes Everything: Capitalism vs The Climate,
she espouses the economic benefits of investing in a ‘green’ transportation system, which is
worth quoting at length:91
The potential job creation is huge. For instance, a plan put forward by the U.S. BlueGreen
Alliance, a body that brings together unions and environmentalists, estimated that a $40
billion annual investment in public transit and high-speed rail for six years would produce
more than 3.7 million jobs during that period. And we know that investments in public
transit pay off: a 2011 study by research and policy organization Smart Growth America
found they create 31 percent more jobs per dollar than investment in new road and bridge
construction. Investing in the maintenance and repair of roads and bridges creates 16
percent more jobs per dollar than investment in new road and bridge construction. All of
which means that making existing transportation infrastructure work better for more
people is a smarter investment from both a climate and an economic perspective than
covering more land with asphalt.
Unfortunately, the development trend over the last 50 years has been suburban sprawl,
decentralizing our neighborhoods, and making us increasingly dependent on cars for
transportation. Thus, we build bigger and bigger roads to transport more and more people
across further and further distances. We must stop inducing demand for car-use and stop
expanding roads. At the same time, we must implement policies that de-incentivize car use,
such as congestion pricing, and incentivize alternative methods of transportation, such as
reliable and accessible transit service and protected bikes lanes. The efficiency of our
transportation systems can be greatly increased, while simultaneously decreasing the severity
of environmental and social impacts. We must have the political willpower to create an
equitable and sustainable transportation system. As Henry Holmes says in Just Transportation,
“Social justice and ecological sustainability, embodied in the Principles of Environmental Justice,
must be at the heart of this political struggle and transformation.”92
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Appendix B: EPA EJ SCREEN Report for Entire Russell Street Project Corridor
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Appendix C: EPA EJ SCREEN Report for North Russell Street Neighborhood
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Internship Reflection Essay
Link to Mode Share White Paper: http://activatemissoula.com/resources/
In May 2017, I completed a yearlong policy research internship for the Missoula Metropolitan
Planning Organization (MPO). An MPO is a transportation planning body that is required for any
“urbanized area over 50,000 people”. I started the internship in June of 2016, just as the
Missoula MPO was in the final stages of putting together the updates to the Long Range
Transportation Plan. I collected data and analyzed policy on mode share goals from case studies
across the country, which informed MPO planners and decision-makers. The result was a White
Paper that was published as an appendix to the 2016 Long Range Transportation Plan update.
The bulk of the research was in the summer of 2016. I started by brainstorming with MPO
planners a list of cities similar to Missoula. I collected information on each of those
communities to see if they had set mode-share goals, and if so, what those goals were. Based
on that information, I narrowed my case studies down to nine communities. From there, I
collected additional information about mode share goals and began conducting interviews. By
early fall I had the goal-setting research done and I was moving into analyzing planning
documents for policies/programs/initiatives that communities were implementing to achieve
their goals. Along the way I had meetings with MPO planning staff, the Transportation Technical
Advisory Committee (TTAC), and the Transportation Policy Coordinating Committee (TPCC). The
last step of the project was to develop a policy matrix, which I did with the help and guidance of
MPO Planners. The goal of the policy matrix was to provide decision-makers a menu of policy
options. We ranked the options from ‘easy’ to ‘difficult’ in terms of political feasibility. In
November, I presented my research findings to a joint TTAC/TPCC committee.
While I am still working on my public speaking skills, I felt more prepared to give a presentation
to the joint TTAC/TPCC committee after giving presentations in most of my graduate classes.
Another skill that I had learned in the EVST program that I applied to the internship was
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research. I utilized the research skills I learned in the EVST program when I read and scanned
planning documents, looking for key words and phrases to help narrow and refine my research.
The big takeaway from the internship was learning more about multimodal transportation
planning in general. There are so many different forces and factors at play when planning a
transportation system, from grassroots political pressure to federal requirements to financial
constraints. As far as skills, I challenged myself a lot with PowerPoint, as I had to prepare a
presentation for the joint TTAC/TPCC. I created all of the graphs for the report, which was a
new skill learned for me. The internship enhanced my understanding of technical planning
documents, clear and concise communication of complicated information, and professional
correspondence. As part of my research, I reached out to several transportation planners across
the country in the case study communities and I even conducted two interviews with
transportation planners, one in person and one over the phone. The project required extensive
self-direction and demonstrated to myself that I am capable of working under minimal
supervision.
The minimal supervision was challenging at times, but it also contributed to my sense of
accomplishment. Completing such a large research project with that amount of autonomy was
rewarding. Collecting information for so many different case study communities, searching
transportation planning documents, narrowing the case study list down to nine, and then
analyzing policies from each of those case study communities was an enjoyable challenge. Most
importantly, conducting research and producing a document for transportation planners and
decision-makers in a practical capacity was the most satisfying part of the whole project. My
document was actually used in a real-world, professional setting. I provided a research paper
that the MPO wanted and I am proud to have that document published as an appendix to the
2016 LRTP.
The internship served MPO planners by providing them information to help set mode share
goals. This is what I would consider one of the very first steps toward increasing multimodal
transportation rates in Missoula. Obviously, setting goals is just a first step, but I do think that it
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is a critical first step. The policies/programs/initiatives that come along with the mode share
goals are critical to guiding Missoula toward those goals. In the bigger picture, increasing
multimodal transportation rates and reducing single occupancy vehicle rates has a host of
benefits for both the local and global community, which I lay out in detail in the background of
the white paper. The short list includes reducing greenhouse gas emissions, managing
population growth and added stress on the transportation system, improving air quality,
promoting healthy habits, increasing public safety, and striving for social equity.
Writing a big research paper was challenging, and at times the sheer volume of information was
overwhelming. At first, I struggled to organize all of the information and present it in a logical
and consistent manner. I was not prepared for the amount of time it was going to take to come
up with a final, polished document. I will say that despite the struggle, I think some of my best
writing is in this paper and I enjoyed the challenge and I am satisfied with the results. I enjoy
writing long range planning documents and I can see myself doing this as a future career in
some capacity.
This experience really got me interested in the possibility of a career as a transportation
planner, and interested in planning as a career path in general. My previous experience with
transportation planning was that of an outsider, as a non-profit active transportation activist. I
cannot say that I knew very well what transportation planners did, but I certainly knew about
the outcomes of transportation planning. And more often than not the outcomes did not line
up with the environmental and/or social values that I held. In other words, I often thought of
transportation planners as the ones who simply designed roads for cars. There is some truth to
this, but there is much more to the profession.
During my research, I spoke with transportation planners from other cities and it allowed me to
see the struggles and the pressures that they face from so many different directions. Many
planners I spoke with actually had very similar environmental and social values to my own. This
made me believe that there is the possibility for change being affected from the “inside”. As an
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active transportation advocate, I’d always felt like I was on the outside looking in, unable to
make any real decisions that would impact peoples lives in a way that was more far-reaching
than just one individual at a time. With the discovery of transportation planning, I was
optimistic about the possibility of creating change. It inspired me to take a planning class in the
geography department, and after a week in the classroom with Dr. Shively I knew with certainty
that this was the career path I wanted to pursue after graduate school.
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EXECUTIVE SUMMARY
In 2016, the Missoula Metropolitan Planning Organization (MPO) set out to research
transportation mode share goals as part of its 2016 Long Range Transportation Plan. Mode
share goal setting is a relatively new method for encouraging a shift away from singleoccupancy vehicle (SOV) use and toward multi-modal transportation options, such as walking,
bicycling, transit, and carpooling. Mode share goals can help encourage the shift away from
single occupancy vehicles toward a more balanced multi-modal transportation system.
Increasing multi-modal transportation options is important for a number of reasons relating
to growth management, safety and public health, roadway efficiency, social equity, and
mitigating climate change. Setting mode share goals also directs policy formulation and
funding allocations. By implementing policy and funding changes, the city and county can
facilitate steady movement toward these goals over the next 30 years.
The purpose of this paper is to document the methods and process of how the MPO
researched and set mode share goals, providing a framework/blueprint for city planners in
other communities, should they consider setting mode share goals of their own. This paper is
also intended to help guide planners in considering different policy options that will help
support mode share goals and ultimately help reduce SOV usage.
To begin the process of setting mode share goals, relevant case study information needed to
be collected from other communities. Knowing what the mode share goals are for other
communities was a critical first step. The objective of the case studies was twofold: to
determine what mode share goals are for other communities similar to Missoula, and
perhaps more importantly, to get a better understanding of how these communities set their
goals. In order to set thoughtful, reasonable mode share goals for Missoula, we needed to
better understand how other communities have approached mode share goal setting. We
were also looking for critical insight into the most effective and common transportation
policies and practices used to affect mode share.
With the help of transportation planners Jessica Morriss and Aaron Wilson, I identified a
preliminary list of cities to study. I then contacted each community and examined planning
documents to see if any mode share goals had been set. Once preliminary information was
collected, case studies were narrowed down to nine communities. Three of the chosen
communities do not have mode share goals, but they do have transportation policies that aim
to reduce single-occupancy vehicle use, which was worth investigating further. Three other
communities have only select mode share goals, such as goals for cycling or walking. The last
three communities have mode share goals for all modes of transportation. Each of the nine
communities was studied in-depth. I looked at their mode share goals, if they had any, and
researched how they developed these goals.
Once sufficient data were collected from these nine case study communities, I created three
different mode share goal options for the MPO to review. Mode share goal options were
categorized under “business as usual”, moderate, and ambitious. Using my data,
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transportation planners created a graph to compare Missoula’s historical mode share trends
side-by-side with each mode share goal option:

After developing these mode share goal options, I analyzed policy documents from each case
study community and identified a host of relevant transportation policies that were either
associated with mode share goals or aimed at single-occupancy vehicle reduction. I also
contacted city planners in these nine communities. I interviewed planners from Bend, OR and
Boulder, CO and exchanged emails with several other planners to find out what policies are
being implemented in their communities. Missoula MPO Transportation Planning Manager
Jessica Morriss reviewed this list of policies that I complied and, based on her professional
recommendations, assisted with sorting them into three different feasibility categories: easy,
medium, and difficult. The resulting document is a “policy feasibility matrix”, which is
intended to serve as a menu of transportation policies that planners may use to influence
modal choices.
Finally, this paper concludes with my own brief list of policy suggestions that I put together
for the MPO to consider in conjunction with setting mode share goals. It is not within the
scope of this paper to do a comprehensive policy analysis. These suggestions are simply a list
that identifies some of the most common and effective policies and programs that I came
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across in my case study research. These are tactics that other communities are using to
support achievement of mode share goals and, ultimately, reductions in SOV use.
My policy suggestions include:
1) Increase funding for non-motorized and transit transportation projects
2) Move away from exclusively Level of Service and toward Multi-Modal Level of Service
3) Increase mixed-use urban infill and density
4) Consider feasibility of parking districts or other parking management strategies
5) Promote, educate, advocate
6) Continue to increase mode share data gathering
7) Assess progress, review policies, and revise goals
The City of Missoula and Missoula County face important transportation challenges in the
future. Setting mode share goals is the first critical step that will hold decision makers
accountable and shape policy that will lead to a more sustainable transportation system. A
future transportation system with more multi-modal options will improve safety for all
roadway users, improve air quality by reducing emissions, improve public health by
encouraging more active transportation, ease congestion by reducing our dependence on
single-occupancy vehicles, address social equity by diversifying our transportation options,
and limit our contribution to global climate change by reducing the amount of fossil fuels
consumed in our community. The City of Missoula and Missoula County have an opportunity
to create a transportation system that serves all Missoulians and sets the standard for other
communities.
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INTRODUCTION
The City of Missoula has shown a commitment to solving the social, economic, and
environmental issues that face our community and modern society at-large. According to the
City of Missoula’s Growth Policy, “By providing guidance for the development of different types
of land uses, their design, their accessibility, and their intensity, it [the Growth Policy] becomes
the foundation for ensuring economic vitality, affordable housing, efficient transportation
planning, environmental protection, and the health, welfare, and happiness of the community’s
residents.”1 Adoption of transportation mode share goals as part of the 2016 Long Range
Transportation Plan is another step toward meeting these foundational commitments.
It is helpful to know how residents in the community travel to work. Measuring mode share
gives city planners a sense of transportation habits and trends over time. When we understand
how people travel in the community, we understand what modes of transportation need more
or less attention. We see where we need to move resources in order to accommodate the
needs of various modes of transportation. We may find that cycling ridership is on the rise and
therefore additional facilities may be needed to accommodate this growth. Or, we may find
that cycling ridership is trending down, so we may opt to increase funding for education and
advocacy programs that promote cycling. Knowing how residents move around the city is
crucial to providing the best transportation system possible and understanding where money is
best spent.
Understanding these mode share patterns over time gives us a baseline when considering
future mode share goals and what is reasonable and realistic. For example, a community with a
current bicycle mode-share of 5% may not want to set a mode share goal of 20%, especially if
they set that goal for a short timeline. This may be too ambitious, based on the available
commute data that tracks historical trends. Conversely, for a community with a current bicycle
mode share of 18%, setting a goal of 20% might not be ambitious enough. Knowing your
baseline data is critical for setting realistic, achievable, thoughtful goals.
The purpose of this paper is to document the methods and process of how the Missoula
Metropolitan Planning Organization researched and set mode share goals, providing a
framework/blueprint for city planners in other communities, should they consider setting mode
share goals of their own. This paper is also intended to help guide planners in considering
different policy options that will help support mode share goals and ultimately help reduce SOV
usage.
This paper will define transportation mode share, explain the reasons behind setting mode
share goals, outline our methodology for case study data collection, provide background data
on Missoula’s historic and current transportation mode share trends, present the case study
data and discuss some of the relevant transportation policies from each community, and then
finish with a list of my own policy suggestions for the Missoula MPO.
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BACKGROUND
This paper was written for the Missoula Metropolitan Planning Organization. Any urbanized
area with a population of more than 50,000 has a metropolitan planning organization (MPO)
that plans out transportation systems at a regional level.2 A board made up of local elected
officials sets policy for an MPO and adopts long-range plans and short-range programs of future
transportation improvements.3
“Mode” simply refers to the type of transportation being used. Mode share is a breakdown of
the percentage of residents using a particular form of transportation. The US Department of
Transportation (USDOT) breaks down modes of transportation into four distinct categories; two
motorized and two non-motorized. Motorized categories are split between public and private
vehicles. Non-motorized categories are split between bicycling and walking.4
The USDOT defines commute mode share as the percentage of workers aged 16 years and over
who commute either 1) by bicycle; 2) by private vehicle, including car, truck, van, taxicab, and
motorcycle; 3) by public transportation, including bus, rail, and ferry; and 4) by foot.5
As Anthony Downs argued in his important 2004 book Still Stuck in Traffic, “Congested roads
waste commuters’ time, cost them money and degrade the environment.”6 Around the United
States, more and more communities are recognizing the need to address transportation issues
brought on by an over-reliance on automobile travel. This over-reliance leads to crumbling
infrastructure and increased maintenance costs.7 It is expensive to build roads and it is
expensive to maintain them. But Downs only offers a partial list of the problems associated
with congestion and heavy automobile use.
With the population of Missoula expected to continue growing at 1.5% per year, shifting our
community’s transportation habits away from single-occupancy vehicle (SOV) use and toward
non-motorized and transit modes is important for growth management.8 Managing this growth
is necessary to maintain and even reduce current congestion levels on our roadways, to
maintain or improve air quality standards in the Missoula air shed by reducing vehicle-related
pollutants, and to illustrate Missoula’s commitment to mitigating greenhouse gas emissions
that contribute to global climate change. Additionally, reducing over-reliance on single-
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United States Department of Transportation, Federal Highway Administration, Federal Transit Administration.
(2015). A Guide to Transportation Decisionmaking. Washington, D.C.
3
Ibid.
4
United States Department of Transportation, Office of Policy. (2016). Commute Mode Share. Washington, D.C.
Retrieved from: https://www.transportation.gov/mission/health/commute-mode-share
5
Ibid.
6
Downs, A. (2004). Still Stuck in Traffic: Coping with Peak-Hour Traffic Congestion. Pg 460. Washington D.C.:
Brookings Institution Press.
7
Ibid.
8
United States Census Bureau. Annual Estimates of the Population for the United States, Regions, States, and
Puerto Rico: April 1, 2010 to July 1, 2015. Retrieved on 10/31/2016 from:
https://www.census.gov/data/tables/2016/demo/popest/nation-total.html
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occupancy vehicles helps increase safety for all roadway users and supports a more equitable
transportation system. Setting mode share goals is an important component in the process of
shifting to a more sustainable, resilient, just, and equitable transportation system that
prioritizes more multi-modal transportation options.
The following is a more in-depth look at why a community may decide to set mode share goals
with the aim of reducing SOV usage. There are a host of benefits, which include, but are not
limited to:
Growth Management
The intermountain west is one of the fastest growing areas in the country and Western
Montana has been experiencing similar growth trends. In Ravalli County, just south of Missoula,
the population increased 41% from 1990-1999.9 In Missoula, this growth has “contributed to
increased congestion, decreased air quality, and longer commute times for many
Missoulians.”10 The challenge Missoula faces is addressing the transportation needs of a
growing population without resorting to the failed policies that lead to suburban sprawl and
outward expansion, which consumes land and forces heavier reliance on single occupancy
vehicles.
Setting mode share goals supports the City of Missoula’s Growth Policy, which takes a “Focus
Inward” approach to development by promoting “sustainable urban development and re-use
rather than consumption and expansion into open space, agricultural resources, and natural
areas.”11
Transportation plays a key role in the “focus inward” approach: “As the foundation for the
Growth Policy, the [Focus Inward] strategy is aimed at reducing automobile-dominated
suburban development which not only helps to improve community health, cost of living, lower
city infrastructure and service costs, but also mitigates the effects of climate change and lessens
use of carbon-based fuels and subsequent greenhouse gas production.”12 From land use policy
to health and wellness to environmental concerns, the Growth Policy recognizes that
transportation serves as a foundation for achieving sustainability and resilience in Missoula.
Safety
Safety and wellness is one of the six key elements of the Growth Policy.13 There are a number of
transportation initiatives in the Growth Policy that highlight transportation’s role in creating a
safe community. Goal number one in the Safety And Wellness section of the Growth Policy is to

9

State of Montana. Department of Commerce, Community Development Division. (2006). Montana’s Growth
Policy Resource Book. Pg 6. Helena, MT. Retrieved from:
https://comdev.mt.gov/Portals/95/shared/Resources/docs/Publications/GrowthPolicyResourceBook.pdf
10
City of Missoula, Montana. (2015). Growth Policy. Pg 202.
11
Ibid. Pg 11.
12
Ibid. Pg 11.
13
Ibid. Pg 37.
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“Encourage healthy lifestyles by having a complete active transportation and transit network
for all abilities and recreational opportunities that are safe, clean, beautiful, and navigable.”14
Objective 7 under that goal is to “Set and strive to achieve a mode-split goal for the overall
transportation system”, which is the genesis for the mode share case study.15
According to a recent study from the Michigan Transportation Institute, Montana ranks first in
the rate of per-capita vehicle fatalities.16 In fact, Montana’s rate (22.6 per 100,000 people) is
double the national average.17,18 Population density and speed limits are both variables that are
correlated with this unfortunate statistic. Montana is a large state with one of the lowest
population densities in the country, ranking 48th. Montana is also one of only 7 states with a
maximum speed limit of 80 miles per hour; the other states include Wyoming, Nevada, Idaho,
South Dakota and Utah, as well as parts of Texas.19 Of these 7 states, Nevada is the only one
that is not in the top 10 in per capita vehicle fatalities.20 Montana’s rural landscape and high
traffic speeds are possible factors for such high fatality rates.
Mitigating congestion by balancing our transportation system with more non-motorized users
improves safety for all roadway users. Maintaining efficient roadways also reduces the
likelihood of automobile drivers cutting through neighborhoods to avoid congested areas.
Keeping automobiles on major arterials helps keep traffic down in our residential
neighborhoods and improves safety for those living there. Providing sidewalks and bicycle lanes
helps keep non-motorized travelers safe by keeping them separated from vehicles. Building
more densely and avoiding sprawl allows for less reliance on single occupancy vehicles and
promotes built environments that are “human scale.” These are all ways to achieve greater
safety for all users of our transportation system.
Public Health
Shifting transportation modes away from single-occupancy vehicle use will also help to address
public health issues. Besides safety, which is considered a public health issue, there are two
other major public health issues associated with transportation choices. One is the issue of air
quality and the other is the dangerous rise of obesity. Air quality concerns include harmful
emissions from vehicles like carbon monoxide, benzene, volatile organic compounds,
hydrocarbons, and dust in the form of particulate matter 2.5 and 10. This is an important public
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City of Missoula, Montana. (2015). Growth Policy. Pg 39.
Ibid.
16
Schoettle, B. & Sivak, M. (2015). Mortality from Road Crashes in the Individual U.S. States: A Comparison with
Leading Causes of Death. The University of Michigan & Sustainable Worldwide Transportation. Ann Arbor, MI.
17
Florida, R. (2015). “The Geography of Car Deaths in America.” [Blog Post]. CityLab, The Atlantic. Retrieved from:
http://www.citylab.com/commute/2015/10/the-geography-of-car-deaths-in-america/410494/
18
Litman, Todd. (2016). “Rethinking Traffic Safety.” [Blog Post]. Planetizen. Retreived from:
http://www.planetizen.com/node/88561/rethinking-traffic-safety
19
Insurance Institute for Highway Safety & Highway Loss Data Institute. (2017). “Map: maximum posted daytime
speed limits on rural interstates.” Retrieved from:
http://www.iihs.org/iihs/topics/laws/speedlimits/mapmaxspeedonruralinterstates?topicName=Speed
20
Florida, R. (2015).
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health concern for Missoula, a community with historic air quality issues due to its situation in
the Bitterroot Valley.
A 2013 study published in the Journal of Environmental Health states that there are “links
between vehicle emissions and air quality, as well as the health and economic benefits from
alternative transport use”, and the authors argue that, “a comprehensive understanding of the
multiple benefits of alternative transport could assist with policy making in the areas of
transport, health, and environment.”21
The link between walkability and air pollution is also highlighted in a 2009 study published in
Environmental Health Perspectives. One of the conclusions of the article is that,“neighborhoods
with high pollution and low walkability are far from the city center.”22 These areas are suburban
sprawl, where land uses are highly segregated and design is based around the automobile.
In addition to public health issues related to air quality, there are also an increasing number of
studies that show how the lack of “active” transportation, such as walking or cycling, is closely
linked to a rise in obesity and certain cardiovascular diseases.23,24 Land-use planning and urban
design are important factors in the link between public health and transportation.25,26 In other
words, how we design our community influences how we travel around it. And how we travel
has direct impacts on our health.27,28,29
A 2004 study also indicates that “land-use mix had the strongest association with obesity” and
suggests that “strategies to increase land-use mix and distance walked while reducing time in a
21

Xia, T., Zhang, Y., Crabb, S., & Shah, P. (2013). Cobenefits of Replacing Car Trips with Alternative Transportation:
A Review of Evidence and Methodological Issues. Journal of Environmental and Public Health, 2013. Pg 1.
doi:10.1155/2013/797312.
22
Marshall, J. D., Brauer, M., & Frank, L. D. (2009). Healthy Neighborhoods: Walkability and Air Pollution.
Environmental Health Perspectives, 117(11), 1752. Pg 1757.
23
Sallis, J. F., Frank, L. D., Saelens, B. E., & Kraft, M. K. (2004). Active Transportation and Physical Activity:
Opportunities for Collaboration on Transportation and Public Health Research. Transportation Research Part A,
38(4), 249-268. doi:10.1016/j.tra.2003.11.003
24
Yang, J., & French, S. (2013). The Travel - Obesity Connection: Discerning the Impacts of Commuting Trips with
the Perspective of Individual Energy Expenditure and Time Use. Environment and Planning B: Planning and
Design, 40(4), 617-629. doi:10.1068/b38076
25
Frumkin H, Frank L, Jackson R. (2004). Urban Sprawl and Public Health: Design, Planning, and Building for
Healthy Communities. Washington, DC: Island Press.
26
Zhao, Z., & Kaestner, R. (2010). Effects of Urban Sprawl on Obesity. Journal of Health Economics, 29(6), 779-787.
doi:10.1016/j.jhealeco.2010.07.006
27
Frank, L. D. (2000). Land Use and Transportation Interaction: Implications on Public Health and Quality of Life.
Journal of Planning Education and Research, 20(1), 6-22. doi:10.1177/073945600128992564
28
Frank, L. D., & Engelke, P. O. (2001). The Built Environment and Human Activity Patterns: Exploring the Impacts
of Urban Form on Public Health. Journal of Planning Literature, 16(2), 202-218.
doi:10.1177/08854120122093339
29
Gelormino, E., Melis, G., Marietta, C., & Costa, G. (2015). From Built Environment to Health Inequalities: An
Explanatory Framework Based on Evidence. Preventive Medicine Reports, 2, 737-745.
doi:10.1016/j.pmedr.2015.08.019
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car can be effective as health interventions.”30 As all of these studies show, there is a close link
between transportation, community design, and public health.
These connections are being taken seriously at the highest level of transportation government.
In 2012, the Federal Highway Administration established the Health in Transportation Working
Group in order to “develop an agency-wide understanding of health in transportation, identify
aspects of existing agency programs that relate to health, and address health-related concerns
and communicate these concerns with management.”31
Efficiency
Setting multi-modal transportation goals aims to move more people more efficiently, which will
help mitigate traffic congestion as Missoula grows. By setting mode share goals and
implementing relevant policies to go along with them, we use the current transportation
network more efficiently, and we avoid the failed practices of suburban sprawl and the
resulting road expansions.
In the Growth Policy, efficiency is tied to Travel Demand Management (TDM) initiatives.
Missoula In Motion is an example of an organization implementing TDM strategies by
advocating for sustainable transportation and promoting educational events.32 Other
organizations include Associated Students of the University of Montana’s Office of
Transportation and the Missoula-Ravalli Transportation Management Division.33
Social Equity
Historically, social equity is not considered in transportation plans, but this is beginning to
change.34 Providing more transportation options and improving access to those options
addresses, if at least indirectly, socioeconomic imbalances in the community. A single
occupancy vehicle becomes just one of several reasonable and reliable transportation choices.
An equitable transportation system does not require the use of a single occupancy vehicle for
any given trip. Instead, it balances the needs of all transportation system users and provides
safe, convenient options.
Missoula’s Growth Policy touches on transportation’s role in social equity in the Economic
Health section. Goal 13 states: “Provide a full range of viable transportation mode choices to
30

Frank, L. D., Andresen, M. A., & Schmid, T. L. (2004). Obesity relationships with community design, physical
activity, and time spent in cars. American Journal of Preventive Medicine, 27(2), 87-96. Pg 87.
doi:10.1016/j.amepre.2004.04.011.
31
United States Department of Transportation, Federal Highway Administration. (2015). Health in Transportation
Working Group - 2015 Annual Report. Pg 1. Washington, D.C. Retrieved from:
http://www.fhwa.dot.gov/planning/health_in_transportation/workgroup/2015_annual_report/ar02.cfm
32
City of Missoula, Montana. (2015). Growth Policy.
33
Ibid.
34
Manaugh, K., Badami, M. G., & El-Geneidy, A. (2015). Integrating social equity into urban transportation
planning: A critical evaluation of equity objectives and measures in transportation plans in North America.
Transport Policy, 37, 167-176. doi:10.1016/j.tranpol.2014.09.013
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meet the needs of residents, businesses, and visitors.”35 This goal is certainly a step forward in
promoting alternative forms of transportation that meet the needs of all Missoulians and meets
the needs of our most vulnerable populations. These populations can include low-income
residents, residents with specific mobility challenges, historically marginalized neighborhoods,
the elderly, and children, just to name a few.
Policy Formulation
Setting mode share goals provides guidance when making policy decisions and helps keep the
city accountable for achieving those goals. Setting goals is only the first step; drafting policies
and implementing those policies is the important (and difficult) part. Mode share goals mean
nothing without relevant policies to back them up. Multi-modal planning policies include
prioritizing urban infill and compact community design to encourage walking and cycling,
implementing parking districts that generate funding, and promoting educational events such
as bike to work day.
Funding Allocations
Related to policy, setting mode share goals informs funding allocations. To be serious about
shifting transportation patterns, funding must work together in relative unison with the mode
share goals and policy. San Luis Obispo has taken important steps by tying funding directly to
mode share goals.36 Practically speaking, this means increasing funding for alternative
transportation like transit and prioritizing non-motorized capital improvement projects, such as
bike lanes and sidewalks.
Climate Change
Perhaps most importantly, for the long-term health of our planet, shifting away from singleoccupancy vehicles reduces greenhouse gas (GHG) emissions and sets the tone for a future
transportation system that works to address the seriousness of climate change and takes direct
action to mitigate impacts from one of the contributing causes. According to the United States
Environmental Protection Agency (EPA), the transportation sector made up 26% of total GHG
emissions in 2014, which “primarily come from burning fossil fuel for our cars, trucks, ships,
trains, and planes.”37
Missoula’s Growth Policy addresses climate change and the environmental impacts of
transportation. In the Environmental Quality section of the Growth Policy, goal number one
states that, “In order to build a more resilient community, Missoula will promote local decisions
that mitigate the effects of climate change and prepare the City and its residents for the

35

City of Missoula, Montana. (2015). Growth Policy. Pg 57.
Meyer, E. & Revorie, D. (2015). “How San Luis Obispo Established the Most Powerful Bike Funding Policy in the
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37
United States Environmental Protection Agency. (2014). Sources of Greenhouse Gas Emissions. Washington, D.C.
Retrieved from: https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
36

7

Transportation Mode Share White Paper for the City of Missoula – May 2017
impacts climate change will have on the human, natural, and built environments.”38 Objective
number two under this goal deals directly with transportation: “Reduce reliance on singleoccupancy vehicles and continue support for the expansion of public transportation and
cycling/walking systems.”39 Lastly, goal five in the Environmental Quality section states that,
“Missoula will have a safe and efficient transportation system that reduces impacts to the
environment and emphasizes walking, bicycling, and transit.”40
There are a host of reasons to set mode share goals and prioritize multi-modal transportation
options. From public health and safety to climate change to traffic congestion, setting mode
share goals and following through with those commitments will help alleviate a number of
problems associated with over-reliance on single-occupancy vehicles.
METHODS
For this study we did not measure mode share of all trips, but instead just measured commute
mode share. The reason for this is because it is the only accurate and measureable data that is
currently available for the Missoula MPO area. Some communities have done studies using tripdiaries, including Boulder, CO, Bellingham, WA and San Luis Obispo, CA. But most communities
do not have the funding or resources to implement travel studies in such a comprehensive and
detailed way. Our case study analysis was done based on American Community Survey (ACS) 5year averages (2010-2014) of commute data. ACS commute data is, at this moment, the most
accurate, consistent and reliable data available for measuring the Missoula communities travel
habits.
It should not be assumed that commute mode choice is an accurate representation of all trips
taken by any given individual. An individual may use a single-occupancy vehicle because their
workplace is too far to ride or walk or not on a bus route, and then they might use a bicycle for
a significant portion of other trips because they live very close to amenities (grocery store,
bank, entertainment, etc). Or they may ride a bike, take the bus, or walk to work if it is close
and use a vehicle for trips to access amenities, such as businesses on Reserve Street or
recreation opportunities farther away. The point is that we are dynamic travelers, using various
forms of transportation based a number of factors, including trip purpose, distance, weather,
convenience, speed, etc. Commute data is only part of the story.
However, using commute data to understand modal choice does give us insight into the larger,
more general trends of city residents. Commute mode share reflects, to some degree, the
modal choice of an individual for any given trip. If an individual take the bus to commute to
work, it is not unreasonable to posit that this person also takes the bus for other trips. The
same can be said for cycling, walking, or single-occupancy vehicle use.

38

City of Missoula, Montana. (2015). Growth Policy. Pg 81.
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Commute information helps us build a rough understanding of general mode share patterns
and trends in the Missoula MPO area. Extrapolating commute data to general travel trends is a
very loose, heuristic, and observational approach, but worth explaining. As stated before, it is
currently the best (and only) way we can begin to understand larger travel patterns in the
Missoula MPO area.
Early in my preliminary research, I came across a case study completed by Fehr & Peers
Transportation Consultants for the City of Fresno, California. The study compiled a list of 24
jurisdictions around the United States and the world to understand best policies and practices
for implementing bicycle mode share goals.41 The study was done as part of the City of Fresno’s
Bicycle Master Plan, in which bicycle mode share goals were set. The Fresno report gave us a
good starting point for what a mode share case study might look like.
We brainstormed a list of jurisdictions that are similar to Missoula in a few important ways,
including: demographics, climate, landscape, population, and if it has a university or not. These
were loose guidelines for choosing our locations, but they provided some framework and
context with which to work. For instance, it is not particularly useful to study mode share in
Miami, Florida. The population is much larger, population density is greater, the demographics
are much different, the climate is warmer and the landscape is flat. These are all reasons that
comparison studies with Miami would not be appropriate.
We did consider one community outside of the United States that has set mode share goals and
two states that have set statewide mode share goals. (See Figure 1). Despite these exceptions,
we tried to focus our case studies on similar sized communities located in the West.
Figure 1: Preliminary List of Case Study Communities

Ann Arbor, Michigan

Austin, Texas

Bend, Oregon

Bellingham, Washington

Boulder, Colorado

Burlington, Vermont

Calgary, Alberta, Canada
Fort Collins, Colorado

Chicago, Illinois
Minneapolis, Minnesota

Chico, California
Portland, Oregon

San Luis Obispo, California

State of Nevada

State of Wisconsin

From this list, I contacted each jurisdiction with a list of questions to see whether they set mode
share goals, and if so, how. (See appendix A for full list of interview questions). At the same
time, I reviewed documents from each city to find anything on mode share goal setting.
Based on responses (or not) from city planners and using the information that I found in city
documents regarding mode share goals, we ended up selecting nine communities. In order to
get a wider range of data, we chose three communities without mode share goals, three with
41

Fehr & Peers Transportation Consultants. Prepared for the City of Fresno, California. (N.D.). City, County, and
State Bicycle Goals Across the Country and Abroad. Los Angeles, CA.
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only select mode share goals, and three with goals set for all modes of transportation. (See
Figure 2: Case Study Map on page 13).
The purpose of selecting cities with no mode share goals or with only a few mode share goals
was to get a larger sample of communities. There are not a lot of communities that have set
mode share goals for all forms of transportation, particularly those that align with some of the
demographic criteria we were looking for. Had we only chosen communities that were very
similar to Missoula and that had mode share goals for all forms of transportation, our case
study sampling would have been quite limited. Additionally, the communities we selected that
do not have mode share goals do have relevant and interesting transportation policies that aim
to reduce SOV use, and we felt that they were worth investigating further.
I used American Community Survey (ACS) data to find mode share percentages for each case
study community and I graphed each community’s current mode share percentages up against
their respective mode share goals. Some communities did not have mode share goals to graph,
while some communities had multiple mode share goals for different timelines or geographic
areas. Using this information, I created three different mode share goal options for the
Missoula MPO: None, which we name “business as usual”, moderate, and ambitious. The
methods for developing these three options will be discussed later in the paper.
After creating three different mode share goal options, I read through each of the nine case
study community’s respective transportation (and other) planning documents. I identified
transportation policies that were either associated with mode share goals or aimed at SOV
reduction. I also contacted city planners in these nine communities. I interviewed planners from
Bend, OR and Boulder, CO and exchanged emails with several other planners to find out what
policies are being implemented in their communities. (See Appendix B for list of supplementary
questions.)
This research formed the basis for the development of the policy feasibility matrix, which was a
compilation of policy options from all case study communities. Each policy was then reviewed
and categorized into “Easy”, “Medium” and “Difficult”, based on professional recommendations
from Jessica Morriss and Aaron Wilson. Jessica provided final adjustments and additions to the
policy feasibility matrix. (See Table 4 on page 45).
Lastly, I put together a short list of policy suggestions that the Missoula MPO might consider in
achieving mode share goals. These suggestions are based on some of the more common
policies and programs that I came across in my case study research, and are tactics that other
communities are using to support achievement of mode share goals.
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Before looking at case study results, it is important to understand more about Missoula’s mode
share. According to 5-year averages of ACS data from 2010-2014, the average percentage of
commuters using single-occupancy vehicles to get to and from work was about 70%.42
Figure 2 shows side-by-side comparisons of 5-year and 2014 estimates for each mode of
transportation.43 Figure 3 (pg 12) shows Missoula’s mode share trends from 2000-2014 for each
mode of transportation. Figure 4 (pg 13) shows Missoula’s mode share trends from 2000-2014
for multi-modal transportation, which includes walking, cycling, and transit.
Missoula, Montana
Total Population (2013): 69,122
Estimated population of workers 16 years and over: 43,632
Figure 2: Missoula's Current Mode Share - 5-year and 2014 Estimates, side-by-side comparison

42

United States Census Bureau. 2010-2014 American Community Survey 5-Year Estimates. Table S0801:
Commuting Characteristics By Sex. Retrieved on 7/6/2016 from https://factfinder.census.gov/
43
Note: In Figure 2, SOV/MOV is combined to show total vehicle commute rates.
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Figure 3: Missoula Mode Share Trends, 2000-2014
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Figure 4: Missoula Multimodal (Bike, Walk, Transit) Trends, 2000-2014
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CASE STUDIES

Figure 5: Case Study Map
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No Mode Share Goals
These three case study communities did not set mode share goals. One of the reasons we chose
to study these communities is to find out why mode share goals were not set and what the
community is or is not doing to facilitate a shift away from SOVs. There were numerous
important transportation policy findings that are applicable for the Missoula MPO.
Bend, Oregon
Total Population (2013): 81,236
Estimated population of workers 16 years and over: 37,918
Figure 2: Bend, Oregon Current Mode Share (2010-2014 Average)

Of all the case studies, Bend had the highest SOV/MOV mode share and some of the lowest
bike/walk/transit rates. This was a surprising discovery, considering Bend touts itself as a bikefriendly community and has earned labels such as “Bike Town USA”, as well as a silver rating
from the League of American Bicyclists.44,45
Interestingly, the “work from home” rate in Bend is quite high compared to the other case
study communities. In my interview with Bend MPO Manager Tyler Deke, he indicated that

44

Rook, Erin. (2015). “Bike Town USA: Does Bend deserve the accolades?” The Source Weekly. Bend, OR. Retrieved
from: http://www.bendsource.com/bend/bike-town-usa/Content?oid=2426700
45
League of American Bicyclists. (2016). Award Database: Bend, Oregon Report Card. Retrieved from:
http://bikeleague.org/sites/default/files/bfareportcards/BFC_Fall_2016_ReportCard_Bend_OR.pdf
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Bend’s work from home rates are about twice the national average and have been increasing in
the last several years.46
Deke indicated that conversations around mode share goals were just starting to happen. One
of the reasons mode share goals have not been set is because focus has been on expanding the
Urban Growth Boundary (UGB), which are required for every community in Oregon.47
Despite not having mode share goals yet, Bend has set other important goals that are designed
to help lead to the reduction of single-occupancy vehicle use, including Green House Gas (GHG)
reductions and Vehicle Miles Traveled (VMT) reductions. GHG reduction mandates come from
the Oregon Sustainable Transportation Initiative, which was developed by the Oregon
Department of Transportation and the Department of Land Conservation and Development.48
The 2011 GHG emissions reduction target for the Bend metropolitan area is an 18% reduction
per capita in greenhouse gas emissions in the year 2035 below year 2005 emissions levels.49
The VMT reduction mandate comes from Oregon Transportation Planning Rule, which states
that Metropolitan Planning Organizations (An MPO is an urbanized area with a population of
50,000 or more) can be in compliance of the rule “by demonstrating to the commission that
adopted plans and measures are likely to achieve a five percent reduction in VMT per capita
over the 20-year planning period.”50 Deke explained that, “They haven’t been able to do so
because of UGB expansion. Small communities can show VMT reductions, but city-wide it is
very difficult.”51
I asked Deke about other policies that Bend has been exploring to help facilitate mode shift.
Deke mentioned the possibility of transitioning to a Multi-Modal Level of Service (MMLOS)
instead of the traditional Level of Service (LOS), which is an automobile-centric way of
measuring roadway efficiency. Because LOS only measures automobile usage on a roadway, it
becomes a tool to justify widening roadways and making other changes that only accommodate
the needs of vehicles.
Deke indicated that Bend had been experimenting with MMLOS, saying, “Some MMLOS was
done with a couple specific corridors in Bend. ODOT has developed at tool called Bicycle Level

46

Tyler Deke, Bend MPO Manager. Personal Interview. (7/21/16). Bend, OR.
Ibid.
48
State of Oregon, Department of Transportation. (2011). Oregon Sustainable Transportation Initiative. Salem, OR.
Retrieved from: http://www.oregon.gov/ODOT/TD/OSTI/Pages/index.aspx
49
State of Oregon, Land Conservation and Development Commission. (2011). Adopted New Rules: Metropolitan
Greenhouse Gas Reduction Targets. Salem, OR. Retrieved from:
https://www.oregon.gov/LCD/docs/rulemaking/trac/660_044.pdf
50
State of Oregon, Department of Land Conservation and Development. (2011). Transportation Planning Rule 660012-0035: Evaluation and Selection of Transportation System Alternatives. Oregon Administrative Rules. Salem,
OR. Retrieved from: http://arcweb.sos.state.or.us/pages/rules/oars_600/oar_660/660_012.html
51
Tyler Deke, Bend MPO Manager. Personal Interview. (7/21/16). Bend, OR.
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of Stress.52 If a street is too stressful for bicycles, they might move the bicycle corridor over a
block or two to reduce stress for cyclists. Bend has identified several parallel corridors/routes
where traffic volume is high and cyclists feel stressed.”53
As we were closing our interview, Deke mentioned, “One policy that was on the table but didn’t
get passed was no more road expansion beyond three lanes.”54 Deke said that despite that
policy not being passed, residents living on Westside of Bend are, “well-organized politically,
and they influence policy. Because of this, the City must go through comprehensive planning
process before widening roads beyond three lanes. About ten to 15 years ago, it divided the
community, but looking back now it was a good policy decision.”55 Deke said that Westside
residents have held firm in not wanting to expand roads in their area, despite the fact that
“tourist influx is really stressing out the Westside, increasing 50% the just last three years!”56
He went on to say that “Bend has chosen not to expand these roads because people in those
neighborhoods don’t want bigger roads. They want roads to operate as efficiently as possible.
Expanding roads just doesn’t work politically. Safety is also an issue. Crashes are heavily
concentrated on the larger roadways. Expanding roads equals more dangerous roads: for
cyclists, pedestrians and motorists.”57
Limiting road expansion is not an official policy in Bend because it is a politically “tough sell.”
While it is not likely to happen in the near future, adopting a no-road-expansion policy, officially
or unofficially, requires planners to push for creative multimodal transportation options. In
closing Deke asked, “What does Bend need to do to help keep people from driving short
distances on the Westside?”58

52

State of Oregon, Department of Transportation. (2016). “Oregon Bicycle and Pedestrian Plan.” An Element of the
Oregon Transportation Plan. Salem, OR.
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Tyler Deke, Bend MPO Manager. Personal Interview. (7/21/16). Bend, OR.
54
Ibid.
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Ibid.
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Ibid.
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Burlington, Vermont
Total Population (2013): 42,284
Estimated population of workers 16 years and over: 21,345
Figure 3: Burlington, Vermont Current Mode Share (2010-2014 Average)

Burlington’s walk mode share immediately stands out as the highest of all case study
communities. Without having a conversation with a city planner and without having first-hand
experience with Burlington, it is hard to speculate as to why the walk rates are so high.
Burlington’s 2014 Municipal Development Plan includes a transportation chapter, which was
last updated in 2011.59 While the city does not have mode share goals, it does have a number
of policy initiatives designed to influence mode share choices away from SOVs, which include:
• Supporting creation of a downtown Transportation Management Association (TMA).
• Changing speed limits to 20 mph in the downtown Slow Streets zone and to 25 mph on
neighborhood streets without posted speed limits.
• Supporting improvements to the western corridor rail infrastructure and expansion of
passenger rail services to Burlington.
• Supporting alternative funding sources for public transit operations.
• Changing zoning parking requirements to permit impact fee or payment-in-lieu options.60
59

City of Burlington, Vermont. (2014). 2014 Municipal Development Plan. “Chapter 5: Moving Forward Together:
Transportation Plan for the City of Burlington.” Burlington, VT.
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Chico, California
Total Population (2013): 88,077
Estimated population of workers 16 years and over: 39,841
Figure 4: City of Chico, California Current Mode Share (2010-2014 Average)

Chico is similar to Bend in that the SOV mode share is above the national average. However, the
walk and bike mode share are both a few percentage points higher in Bend, which is significant
considering they share almost the same size population.
Chico’s 2020 Climate Action Plan (CAP), adopted in 2012, set overall GHG reduction goals for
the city: “The ultimate goal of the Climate Action Plan is to reduce emissions for the year 2020
to 385,749 MtCO2e, 25% below the base year (2005) levels.”61 The CAP comes from mandates
set in the 2030 General Plan, which was adopted in 2011.62 The General Plan serves as the
major guiding document that informs other city plans. The Circulation Element of 2030 General
Plan lists specific transportation policies and contains a list of 9 Goals, Policies, and Actions.63
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City of Burlington, Vermont. (2014). 2014 Municipal Development Plan. “Chapter 5: Moving Forward Together:
Transportation Plan for the City of Burlington.” Burlington, VT.
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City of Chico, California. Sustainability Task Force. (2012). Chico 2020 Climate Action Plan. Pg 19. Chico, CA.
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City of Chico, California (2011). Chico 2030 General Plan. Chico, CA.
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In my email conversation with Community Development Director Brendan Vieg, I asked about
some of the policies that Chico has adopted or is planning to adopt in order to reduce SOV use.
He said that, “We do have an adopted GHG emission reduction goal, which relies very heavily
on reducing SOV use through enhancements to the City’s bicycle infrastructure and promotion
of transit.”64 A GHG reduction goal is something that came up repeatedly when analyzing other
city plans.
I asked about plans to adopt a Multimodal Level of Service policy, and Vieg said that, “We
haven’t adopted MMLOS yet, but our General Plan directs us to investigate and adopt
standards in the future.”65 This corroborates with a specific action item found in the Circulation
Plan, which mandates the city to: “Monitor the development of MMLOS standards by the
Transportation Research Board and other jurisdictions. When a valid methodology for Chico is
identified, develop and adopt Transportation Impact Analysis Guidelines that include MMLOS
standards specific to Chico to supersede the LOS standards.”66 As with Bend, Chico is seeing
that moving away from LOS as the dominant transportation measure is an important policy tool
for shifting mode share.
About mode share goals specifically, Vieg said, “I’ve not heard of any push to set a mode split,
nor am I aware of any particular reason to do so. Mode split is not necessarily the language
used in the discussion, but everyone knows that the goal is to get people out of their cars.”67
Some Mode Share Goals
The following communities have only set select mode share goals. One of the reasons we chose
to study these communities is to see why goals were set for only certain modes. For some city
planners, setting goals for all modes of transportation was not as important as setting goals for
non-motorized transportation. The theory is that setting goals for increasing non-motorized
transportation use will in turn reduce single occupancy vehicle use.
Note about the graphs in this section: I reduced the SOV/MOV part of the graph in accordance
with the bike and walk goal increases. (See Fig. 8 below) In other words, when all of the 6.7%
total increase in bike and walk mode share was taken from SOV/MOV, the result was a 6.7%
decrease in SOV/MOV usage, lowering SOV/MOV mode share to 57.1%. I did this for Ann Arbor,
Austin, and Fort Collins. I assumed a 1 to 1 shift, meaning all additional increases in bike and
walk percentage were taken from only the SOV/MOV percentage. However, it should be noted
that this is not likely the reality, as increases in biking and walking rates could pull from other
modes besides SOV/MOV, such as transit or other modes. For example, a new bicycle lane
might prompt someone to ride a bike to work instead of taking transit as they usually do.
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One of the reasons I did this is because the following cities do not have SOV/MOV reduction
goals. They only have goals for increasing walking, cycling, or both. Missoula city planners
wanted to see what the impacts on SOV reduction would be if the mode share goals were met.
We felt that for the purposes of this study, it would be interesting to see what the impact
would be if we took the total mode share goal percentage increases and subtracted it from
SOV/MOV mode share percentage. It is not intended to be more than an observation and
should not be considered an accurate model of mode shift.
Ann Arbor, Michigan
Total population (2013): 117,025
Estimated population of workers 16 years and over: 57,113
Document: 2013 Non-Motorized Transportation Plan
Figure 5: City of Ann Arbor, Michigan Current Mode Share (2010-2014 Average) and Goals

Ann Arbor has relatively high walk rates compared to the other case study communities. This is
partly due to the University of Michigan. In my email conversation with Eli Cooper, Ann Arbor’s
Transportation Program Manager, he said that the University of Michigan’s “primary campus is
adjacent to and integrated into our downtown.”68 With the University located so close to
downtown, large numbers of students walk to access amenities.
He continued to explain other factors that contribute to Ann Arbor’s high walk rates by saying
that “the fact we have a compact, walkable downtown is another feature that facilitates high
68

Eli Cooper, Transportation Manager. Email. (11/4/2016). Ann Arbor, MI.
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levels of pedestrian activity here. We also have higher-density, viable, vibrant neighborhoods
immediately adjacent to the downtown core and UM campus area. So the physical layout of
our city clearly fosters increased pedestrian activity. Would also want to be on record of
providing input that our city infrastructure, streets, sidewalks, crosswalks, pedestrian signal
timing and the like, have for decades realized and accommodated pedestrian activity.”69
Ann Arbor’s mode share goals were initially set in the 2007 Non-Motorized Transportation Plan
(NTP), which was last updated in 2013.70 There is no set timeline for achieving these goals,
which was unique among case studies. All other communities (except for San Luis Obispo who
requires a biannual review71) have some kind of timeline. In an email response to my question
about how Ann Arbor set their non-motorized mode share goals, Cooper said the goals were set
based on “a combination of professional judgment, analysis of existing facilities, and data from
other similar cities reasonable targets.”72
An important policy that Ann Arbor is considering that relates to bicycle mode share is urban
design standards. The 2013 update of the 2007 NTP includes a policy that seeks to assess the
feasibility of implementing an Urban Bikeway Design Guide in Ann Arbor.73 This design guide
comes from the National Association of Transportation Officials (NACTO), a non-profit
organization that sets best practices and design guides for city planners.74 The Ann Arbor policy
states that, “During and following the review process, NACTO guidelines will be scrutinized to
determine whether they comply with Michigan law and whether the proposed designs are
feasible in Ann Arbor.”75 Adopting an Urban Bikeway Design Guide will help the city design
bicycle facilities that are safer and more intuitive, which will encourage cycling.
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Austin, Texas
Total Population (2013): 885,400
Estimated population of workers 16 years and over: 464,085
Document: 2014 Bicycle Master Plan
Figure 6: City of Austin, Texas Current Mode Share (2010-2014 Average) and Goal

A 5% bicycle mode share goal for a city the size of Austin is quite ambitious. In fact, of all case
study communities it had the highest percentage increase from current levels, at 257%! The
bike mode share goal comes from the 2014 Bicycle Master Plan, in which 61 objectives and
benchmarks are set,76 which include:
• Increase citywide workforce commuter bicycle mode to 3% by 2015 and 5% by 2020
• Increase central city workforce commuter bicycle mode to 10% by 2015 and 15% by 2020
• Achieve League of American Bicyclists gold status by 2015 and platinum by 2021
• Reduce bicycle fatalities by 50% from 2009 levels by 2015 and eliminate completely by 2020
• Expand the city’s BikeShare system from 40 to 100 stations by 2016 and 300 stations by 2017
• Distribute 5,000 bicycle maps each year
• Increase number of bike to work day participants by 10% each year
• Increase bicycle mode share of children commuting to school to 25% by 2020
• Train 100% of Austin Police Department officers in bicyclist and motorist issues.77
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City of Austin Transportation Department and the Active Transportation Program. (2014). 2014 Bicycle Master
Plan. Austin, TX.
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Fort Collins, Colorado
Total Population (2013): 152,061
Estimated population of workers 16 years and over: 77,462
Document: 2014 Bicycle Master Plan
Figure 7: City of Fort Collins, Colorado Current Mode Share (2010-2014 Average) and Goal

Current Mode Share with Select Goals – 2020

In the 2014 Bicycle Master Plan, Fort Collins set their goal of 20% bicycle mode share by 2020,
and, like Ann Arbor, is considering a policy endorsing NACTO Urban Bikeway Design Guide
standards.78 When asked how the goal was decided, Senior Transportation Planner Aaron
Iverson told me that, “The bicycle modal percentage was chosen as a representative goal based
on similar communities and community input.”79
In 2015, Fort Collins adopted a Climate Action Plan. A number of ambitious GHG reduction goals
are set in this plan, including:
• 20% below 2005 by 2020
• 80% below 2005 by 2030
• Carbon neutrality by 2050
• VMT 29% below 2015 by 203080
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City of Fort Collins, Colorado. (2014). 2014 Bicycle Master Plan. Fort Collins, CO.
Aaron Iverson, Senior Transportation Planner. Email. (7/8/16) Fort Collins, CO.
80
City of Fort Collins, Colorado. (March, 2015). A Climate Action Plan Framework. Pg 2. Fort Collins, CO.
79
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City of Fort Collins, Colorado. (2014). 2014 Bicycle Master Plan. Pg 32. Fort Collins, CO.
Litman, Todd. (2014). Introduction to Multi-Modal Transportation Planning: Principles and Practices. Victoria
Transport Policy Institute. Victoria, British Columbia, Canada.
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City of Fort Collins, Colorado. (2014). 2014 Bicycle Master Plan. Pg 32. Fort Collins, CO.
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All Mode Share Goals
The following communities have set mode share goals for all modes of transportation, and in
the case of Bellingham, for “work from home” as well. These were the most intensively studied
communities and provided the most information about mode share goal setting and policies.
Bellingham, Washington
Total Population (2013): 82,631
Estimated population of workers 16 years and over: 40,660
Document: 2016 (Draft) Comprehensive Plan
A number of goals and strategies were set in Bellingham’s 2014 Bicycle Master Plan, including:
• 100% of bicycle network completed by 2035.
• 100% of households in Bellingham within 1⁄4 mile of a bicycle facility by 2035.
• League of American Bicyclists Gold rating by 2020, Platinum rating by 2035.
• Increase bicycle mode share.84
Goals for all modes were then set in the Multimodal Transportation Chapter of the 2016 draft
Comprehensive Plan.85 Bellingham is unique in that they set two goal timelines; 2026 and 2036.
Figure 9: City of Bellingham, WA - Current Mode Share (2010-2014 Average) and 2026 Goals

84
85

City of Bellingham, Washington. (2014). Bicycle Master Plan. Bellingham, WA.
City of Bellingham, Washington. (2016). Bellingham Draft Comprehensive Plan. “Multimodal Transportation
Chapter.” Bellingham, WA.
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Figure 10: City Of Bellingham, WA - current mode share (2010-2014 Average) and 2036 goals

Figure 11: Bellingham, WA Historic Trends and Long-Term Goals, from 2016 Draft Comprehensive Plan
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Bellingham Comprehensive Plan 2016
Multimodal Transportation Chapter
Bellingham
hasTBD
beensales
conducting
travel
surveysdedicated
over the funding
past several
years. street
A 2012resurfacing
document
of Directors.
tax revenue
provides
for arterial
re-channelization
for bikeways) firm
and specific
andGermany,
sidewalk projects.
TBD
by(including
Socialdata,
a transportation-consulting
based inbicycle
Munich,
providesThe
highly
86
Report
includes
information
on
the
financial
status
of
the
TBD
and
highlights
various
transportation
detailed information about the travel behaviors of Bellingham residents. Socialdata collected
improvements that have been constructed or are programmed for TBD funding.
information via two Individualized Marketing (Indi-Mark) projects in Bellingham; a 2004 pilot
project,
a 2008 large-scale
and an in-depth
mobility survey in 2007.87
GOAL T-2
Provide safe,project,
well-connected,
and sustainable
mobility options for all users.

As a result of this extensive data collection, planners have pinpointed the types of trips people
Policy T-5
Connect missing links within the City-wide
make,
the distances
travelers are willing to go, the purpose of trips and a lot of other highlymultimodal transportation network for all modes of
valuable travel data.
Again, collecting
is crucial
for understanding
travel behaviors, setting
transportation
includingdata
pedestrian,
bicycle,
transit
informed mode bus,
share
goalstrucks,
and implementing
relevant policy.
freight
and private automobiles.
Policy
T-6policyDesign
multimodal transportation
on a priority hierarchy on all
One
major
that Bellingham
has adopted improvements
is to implement
existing and new streets with the safety and mobility
roadway projects,
from
existing
streetconsidered
improvements
topriority
new road builds. This policy comes
needs
of all
user groups
and with
88
from the goal ofemphasis
providingplaced
“safe, well-connected
and
sustainable
on the most vulnerable user mobility options for all.”
illustratedconsiders
below. the needs of all user groups, with “priority
Implementing a groups,
priorityashierarchy
emphasis placed on the most vulnerable user groups.”89
Policy T-7

Provide mobility choices and opportunities for
people with special transportation needs, including
disabilities,
school
senior Draft Comprehensive Plan
Figure 12: persons
Example with
of Modal
Hierarchy,
fromchildren,
2016 Bellingham
Riders wait for the bus to arrive.
citizens, and low-income populations.
Photo courtesy of WCOG.

Policy T-8

Work with WTA to maintain average speed and on-time performance metrics for
WTA transit bus routes identified in the WTA Strategic Plan.

86

Socialdata Consulting Firm. Prepared for the City of Bellingham, Washington. (2012). The Surprising Story of
Travel Behavior in Bellingham, Washington. Bellingham, WA.
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Ibid.
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Boulder, Colorado
Total Population (2013): 103,166
Estimated population of workers 16 years and over: 54,516
Document: 2014 Transportation Master Plan
Figure 13: City of Boulder, CO - current mode share (2010-2014 avg) and 2035 goals – Residents Only

Not surprisingly, Boulder’s mode share goals for residents are very ambitious. SOV use in
Boulder is already low, and reducing that even further down to 35% would have incredible
impacts on transportation patterns in the community. Additionally, the cycling and walking
rates are already quite high compared to the national average, so increasing these would set
Boulder apart from the rest of the country.
Interestingly, Boulder also has a mode share goal for non-residents, which is unique among our
case studies. (See Figure 14 below) Part of this is due to its proximity to Denver and the number
of commuters who live in Denver and work in Boulder.
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Figure 14: City of Boulder, CO - Current mode share (2010-2014 avg) and 2035 goals – Non-Residents

Table 1: Boulder, CO “Proposed Modal Targets for 2035”, from 2014 Master Transportation Plan
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Beyond mode share goals, Boulder’s 2014 Transportation Master Plan has a number of
additional goals, including:
• 16% GHG reduction by 2035
• 20% VMT reduction by 2035
• 80% of residents in complete street neighborhoods
• Reduce daily VMT to 7.3 miles per capita90
Boulder has done extensive trip diary studies to survey in detail the transportation habits of its
residents. 2012 marked the 9th and latest replication of the original survey, conducted by the
National Research Center (NRC) located in Boulder.91 In my interview with Randall Rutsch,
Boulder’s Senior Transportation Planner, he explained the history of the NRC: “An audits and
evaluation division was established in 1990s. There were 5 or 6 people in that office that did
various surveys for the city. Eventually, they moved on and formed a private business called the
National Research Center. These same people have been doing surveys in Boulder since
1991.”92
Because of this partnership with the NRC, Boulder has an incredible database of information
about the travel patterns of its residents. As a result, they have the ability to track data very
closely, which helps in assessing the impact of a given policy.
One regulatory policy that has shown significant results in facilitating mode shift is the
implementation of parking districts. Boulder’s Transportation Master Plan justifies parking
districts in this way: “Studies have calculated that the auto driver only pays for 10 to 60% of the
true cost of an auto trip. One of the largest hidden costs is ‘free parking’ and paying for parking
is one of the biggest factors in mode choice. The city has developed principles to minimize the
amount of required parking, increase parking efficiency, and support mode shift. Minimizing
required parking promotes high quality urban design, place-making and the pedestrian oriented
place that support community.”93
Rustch explained some of the implications with parking districts, saying that “The University
District is all paid parking and there are three other paid parking districts in the city. The
downtown parking district is the big one. When we compare the effects of paid parking versus
other parts of town, it doubles and triples non-SOV mode share. For Boulder, paid parking
generates a lot of revenue and is a foundation for disincentives.”94
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City of Boulder, Colorado. (2014). 2014 Transportation Master Plan. Boulder, CO.
National Research Center. Prepared for the City of Boulder, Colorado. (2013). Modal Shift in the Boulder Valley,
1990-2012. Boulder, Colorado.
92
Randall Rutsch, Senior Transportation Planner. Phone call. (7/7/2016). Boulder, CO.
93
City of Boulder, Colorado. (2014). 2014 Transportation Master Plan. Pg 44. Boulder, CO.
94
Randall Rutsch, Senior Transportation Planner. Phone call. (7/7/2016). Boulder, CO.
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San Luis Obispo, California
Total Population (2013): 46,377
Estimated population of workers 16 years and over: 22,376
Document: 2014 General Plan
Figure 15: City of San Luis Obispo, CA - Current mode share (2010-2014 avg) and goals

Mode share goal setting in San Luis Obispo has followed an incremental approach. The goals
were originally set in the Circulation Element of the General Plan.95 The 2012 Climate Action
Plan (CAP) moderately increased the mode share goals with the aim of improving air quality.96
Adam Fukushima, Active Transportation Manager, explained the process by saying, “it was an
exercise in building upon prior precedent. The former Circulation Element set a goal of 16%
bikes by 2020. The Climate Action Plan sought to increase that to 20%.”97
The 2013 Master Bike Plan (MBP) then adopted those goals to be consistent with the CAP.98
Finally, in 2014, a major update to the Circulation and Land Use Element of the General Plan
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City of San Luis Obispo, California. (2014). 2035 General Plan. “Ch. 2: Circulation Element.” San Luis Obispo, CA.
City of San Luis Obispo, California. Community Development Department. (2012). Climate Action Plan. San Luis
Obispo, CA.
97
Adam Fukushima, Active Transportation Manager. Email. (7/18/16). San Luis Obispo, CA.
98
City of San Luis Obispo, California. Public Works Department. (2013). Bicycle Transportation Plan. San Luis
Obispo, CA.
96
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adopted the goals set in the previous two documents.99 San Luis Obispo shows a high level of
consistency between planning documents.
The 2014 General Plan changed roadway analysis to MMLOS: “The City shall strive to achieve
level of service objectives and shall maintain level of service minimums for all four modes of
travel: Pedestrians, Bicyclists, Transit, & Vehicles.”100 However, the city did not stop with just
MMLOS policy.
It also established modal priorities in accordance with MMLOS standards. In an article for the
Alliance for Biking and Walking, authors Eric Meyer and Dan Rivoire explain: “With this MMLOS
objective in mind, the city re-prioritized the modal hierarchy of all of its streets. Some hightraffic arterials are automobile-focused, then transit, then bikes, then pedestrians. Other
streets have different hierarchies. Residential neighborhood streets are prioritized for
pedestrians first. Major arterials are prioritized for transit first. It is a complex ‘complete
streets’ effort that will balance the needs of all modes in the city over time as streets are rebuilt
or modified.”101
A key point of these priority rankings is that “construction, expansion, or alteration for one
mode should not degrade the service level of a higher priority mode.”102 Table 2 below provides
a general outline of areas in San Luis Obispo and the corresponding priority mode ranking.
Table 2: San Luis Obispo, CA - Modal Priorities for Level of Service, from 2014 General Plan
Complete Streets Areas

Priority Mode Ranking

Downtown & Upper Monterey Street

1. Pedestrians 2. Bicycles 3. Transit 4. Vehicle

Residential Corridors & Neighborhoods

1. Pedestrians 2. Bicycles 3. Vehicle 4. Transit

Commercial Corridors & Areas

1. Vehicles 2. Bicycles 3. Transit 4. Pedestrians

Regional Arterial and Highway Corridors

1. Vehicles 2. Transit 3. Bicycles 4. Pedestrians

Notes: Exceptions to multimodal priorities may apply when in conflict with safety or regulatory requirements or conflicts with
area character, topography, street design, and existing density.

Perhaps most importantly, the 2014 General Plan update created a policy that allocates general
fund transportation spending by mode to match the mode share percentage goals desired.103
99

City of San Luis Obispo, California. (2014). 2035 General Plan. “Chapter 2”.
City of San Luis Obispo, California. (2014). 2035 General Plan. “Chapter 2” Pg 20.
101
Meyer, E. & Revorie, D. (2015). “How San Luis Obispo Established the Most Powerful Bike Funding Policy in the
Nation.” Alliance for Biking And Walking. Retrieved from: http://www.bikewalkalliance.org/blog/535-how-sanluis-obispo-just-established-the-most-powerful-bike-funding-policy-in-the-nation
102
City of San Luis Obispo, California. (2014). 2035 General Plan. “Chapter 2” Pg 20.
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Meyer and Revorie explain that this policy “mandates that our city must allocate general fund
transportation spending at the same ratio as the mode share goal desired. Meaning 20 percent
of funding needs to go to bicycling.”104
San Luis Obispo is perhaps the best example of a community that is very intentional about
attaching policy measures and appropriate funding to mode share goals. Without policy and
funding, there is less accountability and little to support the goals. Both are important
components and outcomes of mode share goal setting.
DISCUSSION
Despite a number of case studies having no or only select mode share goals, the overall goal
was the same: Reduce the use of single-occupancy vehicles. Some cities, such as Bend, went
about it by seeking VMT reductions or GHG reductions. Others just had select mode share
goals, hoping that increasing cycling and walking will in turn reduce SOV use. A couple of
planners I spoke with told me that to a certain degree, it does not matter what the actual mode
share breakdown is, as long as people are driving less.
As for the actual goals themselves, cycling was the most common mode share goal and it
tended to be the most ambitious of all modes. Figure 20 (below) shows the average percentage
increase for each mode. At 175%, biking is easily the highest increase of all mode shares.
One of the most important findings of our research was discovering that there is essentially no
analytical process for setting mode share goals. It was very difficult to figure out how these case
study communities set mode share goals. Most city planners I spoke with could not directly
answer that question. There was very little, if any, comprehensive research done to see what
other communities are doing and to see what kind of mode share goals were reasonable and
attainable. And perhaps most importantly, there is virtually no implementation research that
identifies what policies are most effective for reaching those goals.
Additionally, there is little federal support for mode share goal setting. There is no federal
guidance or best practices. There is one document from 2010, and in it there are
recommendations for “Setting mode share targets for walking and bicycling and tracking them
over time: A byproduct of improved data collection is that communities can establish targets
for increasing the percentage of trips made by walking and bicycling.”105 However, in the 2015

103

City of San Luis Obispo, California. (2014). 2035 General Plan. “Chapter 2”.
Meyer, E. & Revorie, D. (2015). “How San Luis Obispo Established the Most Powerful Bike Funding Policy in the
Nation.” Alliance for Biking And Walking. Retrieved from: http://www.bikewalkalliance.org/blog/535-how-sanluis-obispo-just-established-the-most-powerful-bike-funding-policy-in-the-nation
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United States Department of Transportation, Federal Highway Administration. (2010) United States Department
of Transportation Policy Statement on Bicycle and Pedestrian Accommodation Regulations and
Recommendations. Retrieved from:
http://www.fhwa.dot.gov/environment/bicycle_pedestrian/guidance/policy_accom.cfm
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update, FHWA Guidance: Bicycle and Pedestrian Provisions of Federal Transportation
Legislation, mode share goals were removed as a recommendation.106
Perhaps this speaks to the fact that setting a mode share goals is something that is still
relatively new. Besides Boulder, who set mode share goals in the 1990’s, all other communities
set their goals in the last 10 years. As discussed earlier, setting mode share goals is an
important new tactic for facilitating a shift away from single occupancy vehicles and toward
more sustainable forms of transportation. Still, how mode share goals are set is entirely up to
city planners. Since there is no standardization for the process of mode share goal setting, city
planners must use the best data possible and their own professional judgment to decide what
goals are appropriate and achievable. Regardless of how it is done, mode share goal setting is a
way to start the conversation and encourage policies and programs that support multi-modal
transportation choices and reduce single-occupancy vehicle use.
MODE SHARE GOAL OPTIONS FOR MISSOULA
Using the mode share goals from the case studies, I formulated three different mode share goal
options for the Missoula MPO: None, which we name “business as usual”, moderate, and
ambitious.
One part of my methodology worth noting is that I did not factor timeline into my calculations
or considerations. Each community has different timelines for achieving their mode share goals,
which makes the yearly percent increase variable between communities. Timeline impacts the
goal. For example, Austin’s 2013 goal of 5% bicycle mode share by 2020 is a 257% increase in 7
years. That is a roughly 37% yearly increase in bicycle commute rates, which is quite a
significant yearly increase for their population. Thus, timeline impacts policy considerations and
feasibility in reaching the goals.
Missoula’s Long Range Transportation Plan projects out to 2045, which is later than most of the
other case study communities. (The latest of the case studies is Bellingham’s second phase goal,
which stretches out to 2036.) The “ambitious” goals are perhaps not as ambitious when
considering Missoula’s 2045 timeline is quite longer than the other case study communities. For
this reason, the Missoula MPO might consider adopting more ambitious mode share goals.
Option 1: Business as Usual
The first graph is “business as usual.” Extrapolating current trends out to 2045, with no goal
setting, this is what we can reasonably expect the mode share to look like.
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United States Department of Transportation, Federal Highway Administration. (2015). FHWA Guidance: Bicycle
and Pedestrian Provisions of Federal Transportation Legislation. From:
http://www.fhwa.dot.gov/environment/bicycle_pedestrian/guidance/guidance_2015.cfm#bp7
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Figure 16: Missoula, MT - Current Mode Share and 2045 Projections - “Business As Usual”

As we can see, the trends will not change dramatically. All mode share percentages will remain
relatively stagnant, with very modest increases over the next 30 years.107 This of course does
not take into account the emergence of autonomous vehicles, which is a technology that could
rapidly change the transportation landscape in the United States, for better or worse. There is
no way to know the impact that this technology will have on our transportation systems.
Option 2: Moderate Goals
This graph represents “moderate goals” based on the case studies. Moderate goals were
developed by first calculating the percentage increase from current rate to the goal for each
mode of transportation. For example, Fort Collins’ current bicycle mode share percentage is
6.5%. Their goal is 20%, which calculates to a 208% increase. I did this calculation for each
community (as well as the 2026 and 2036 goals for Bellingham) and then totaled up the
percentage increases. I then divided the overall percentage by the number of communities to
find the average percentage increase for bicycle mode share. I used this same method for each
different mode of transportation.108

107

Note: The asterisk on “Transit” indicates that Missoula may already be surpassing 2040 transit mode share
projections. Preliminary data suggests that since the inception of Zero Fare in January of 2015 and the
increased service on high volume routes, transit ridership has increased significantly.
108
Note: In my transit calculations, I did not use San Luis Obispo’s transit goal. At 422%, the percentage increase
was such an outlier it would have significantly skewed the data toward a higher percentage. The transit goals
set in other communities is 40%, 80%, and 12%, which are the figures I used to calculate the goal for Missoula.
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Figure 17: Missoula, MT - Current Mode Share and 2045 Projections - Moderate

Increasing bicycle mode share tends to be what most cities target most aggressively. Even
though 175% seems like a large increase, it was the average from all of our case studies. This
would bring Missoula’s bike mode goal to around 15%, which is similar to San Luis Obispo’s goal
and Bellingham’s 2036 goal. Walking mode share goals tended to follow a similar pattern to
bike, which were both relatively high increases compared to transit increases or SOV/MOV
decreases.
Options 3: Ambitious Goals
The third graph is ambitious mode share goals. For these goals, I did not use the highest
percentage goal itself, but the greatest percentage increase from the current mode share to the
proposed goal. For example, San Luis Obispo’s current walk mode share is 6.7% and their goal is
18%. This is a 168% increase, which was the largest percent increase of all the case study
communities. To apply this to Missoula, I calculated a 168% increase from Missoula’s current
walk rate, which came to 20.4%. In order to match the ambitiousness of San Luis Obispo,
Missoula would need to set a walk share goal of roughly 20%.
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Figure 18: Missoula, MT - Current Mode Share and 2045 Projections - Ambitious

Some of these goals would put Missoula on par with the most progressive places in the country,
including Boulder, Fort Collins, and San Luis Obispo. Achieving this percentage of mode share
would have significant implications on traffic patterns in Missoula, which will be discussed in
further detail below.
Missoula MPO planners Jessica Morriss and Aaron Wilson took these three mode share goal
options and made minor adjustments based on their professional judgment. The result of the
changes is the graph below, which is another way to view all three mode-share goal options,
but put together against an historic timeline of mode share in Missoula. It was modeled after
the Bellingham graph. (See Figure 13 above)
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Figure 19: Missoula, MT - Historic Trends and Long-Term Goals

Mode Share Goals and Traffic Projections
The following table below (Table 3) shows future SOV traffic projections based on each of the
three mode share goals. It is extremely important to understand and is worth taking a moment
to explain in detail.
In the first row is the 2014 single-occupancy vehicle baseline data according to the ACS (does
not include multi-occupancy vehicle mode share, i.e. carpooling) The data includes the
estimated number of workers in Missoula (43,632) and the estimated percentage of workers
using single-occupancy vehicles to get to work (71.9%). From this data, we can calculate the
estimated number of commuters using single-occupancy vehicles for any given workday
(33,528). The daily trips column is simply the number of estimated commuters multiplied by
two, which accounts for travel to and from work (67,056). Under the “Workers” column, the
next three cells represent the estimated number of workers in Missoula in 2045 (69,223), which
was calculated based on Missoula’s yearly growth average of 1.5%.
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Table 3: Future traffic projections based on each Mode Share Goal option

Note: SOV mode % does not include MOV (carpool).

Notice the 2045 Moderate goals row. If we set “moderate” mode share goals and achieve the
50% single-occupancy vehicle use goal by 2045, we have roughly the same number of singleoccupancy vehicle commuters on the road as we have today. In other words, assuming no
expansion of our roadway system and a steady population increase, just maintaining the
current congestion rates requires reducing single-occupancy vehicle use down to 50% over the
next 30 years.
Given the population increase trends in Missoula, if we do not set mode share goals and reduce
SOV usage but instead choose to continue with the “business as usual” approach, we will have
roughly 15,000 more commuters on the road in 2045. This calculates to an additional 30,000+
trips per day! Imagine that scenario on an already stressed transportation system. If we want to
manage traffic in this community without continually expanding roads, we must support and
implement policies that encourage people to get out of their vehicles and use alternative forms
of transportation.
POLICY OPTIONS
After graphing mode share goals from each case study community and formulating three
different options for the Missoula MPO, I read through each of the nine case study
community’s respective transportation (and other) planning documents. I identified
transportation policies that were either associated with mode share goals or aimed at SOV
reduction. I also contacted city planners in these nine communities. I interviewed planners from
Bend, OR and Boulder, CO and exchanged emails with several other planners to identify what
policies are being implemented in their communities.
This research formed the basis for the development of the policy feasibility matrix. Each policy
was reviewed and categorized into “Easy”, “Medium” and “Difficult”, based on professional
recommendations from Jessica Morriss and Aaron Wilson, as well as from conversations with
city planners from our case study communities. Jessica Morriss provided final adjustments and
additions to the policy feasibility matrix. (See Table 4 below).
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Table 4: Policy Feasibility Matrix109
Easy
Adopt NACTO urban bikeway design
guides (Fort Collins, Austin) and work
with MDT to incorporate into projects

Medium
Adopt a Trip-Reduction Ordinance (Bend,
Bellingham)

Create a dedicated funding source for
bicycle projects (Fort Collins)

Require Travel Demand Management
Plans as a Condition of Approval for
Conditional Uses of a certain type (Bend,
Chico)
Implement additional Parking
Management Strategies, including
demand pricing, unbundling of parking,
shared use, cash out, eliminating
minimums, etc. (Boulder, Burlington)
Implement additional land use strategies
to encourage biking, walking, and transit,
such as overlays, Transit-Oriented
Development, streetscape standards,
smaller lot size requirements, etc.

Revise bicycle parking in Title 20 to
separate from vehicle ratios and increase
for certain uses

Provide back-in angle parking near bike
lanes where feasible (Fort Collins)

Difficult
Increase or implement new taxes or fees:
state gas tax, local option gas tax,
development impact fees, local option
sales tax, carbon tax, user fees, etc.
Reduce or eliminate LOS requirements;
implement MMLOS requirements and/or
modal hierarchy (San Luis Obispo,
Bellingham, Fort Collins)
Implement an urban growth boundary to
prohibit outward development (Boulder,
Bend); "no new annexations" policy

Adopt a "no new roads/lane miles" policy;
no new "cul de sacs" policy

Improve on-street winter bicycle facility
maintenance (Fort Collins)

Increase residential and mixed use
density in priority transit corridors

Adopt a "no new parking lots/garages"
policy in CBD.

Encourage flexible work schedules or
telework; adopt flex schedules or
telework policies for large employers
Improve education and encouragement
for non-SOV, including increased funding
(Several cities)
Implement online and mobile ridesharing, trip planning applications
(Boulder)

Implement car-share or other sharedmobility technologies (Fort Collins,
others)
Implement additional truck restrictions
in certain areas or at certain times (e.g.
downtown or peak hours)
Utilize parking revenues for walking,
biking, and transit projects. (Boulder)

Implement multi-modal concurrency
requirements and tracking system (person
trips per service area) (Bellingham)
Implement city-wide speed limit
reductions (Boston, Burlington)

Create dedicated funding source for
traffic calming projects

Consider additional "road diets" where
feasible to provide additional modal
access and improve safety (Bend)
Increase funding for non-motorized
transportation projects and operations,
including sidewalks. (Several cities)
Increase funding for transit, including
capital and operational. (Burlington)

Implement incentives for development
that discourage SOV use (several cities)
Implement additional infill development
incentives (Several cities)

109

Implement utility pricing, public service
fees and taxes which reflect differences in
the costs of supplying public services due
to differences in location accessibility
Apply special taxes to vacant, abandoned,
blighted, and/or underutilized land to
encourage redevelopment and infill
Apply special taxes or fees to parking
facilities or on impervious surfaces
(stormwater impacts)
Implement Transfer of Development
Rights policies and process

Note: these are NOT policy recommendations by the MPO. These are examples of policies that staff has
researched and have either been implemented in other locations or have been recommended by other
transportation professionals to encourage mode shift.
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CONCLUSIONS AND POLICY SUGGESTIONS
It is beyond the scope of this paper to do a comprehensive policy analysis. However, based on
my case study research, I have identified a number of policies that other communities are
adopting and that could be considered by the Missoula MPO.
Each policy suggestion comes with its own set of challenges, from political to economic to
administrative and others. Feasibility of implementing a policy is based on the magnitude of
these challenges. The goal of policy-making is to find an optimal balance of all stakeholders
involved, as well as balancing economic considerations with social and environmental
impacts.110
Analyzing what policies are most effective for shifting transportation behaviors is a challenging
task, and more policy research needs to be done in this area. It is extremely difficult to singleout any specific policy and pinpoint its influence as a causal factor in behavioral changes. This
type of policy analysis would need to be part of a longer-term study. As far as I know, there are
no comprehensive studies of mode share policy making and its impact on travel behavior.
It should also be noted that policy is not the only way to affect behavior. There are numerous
other factors besides policy that contribute to behavior changes, including cultural values and
norms, economic changes, changing climate patterns, technological developments and other
factors. Shifting cultural values is one of the most important and powerful ways to change
behavior. When discussing Ann Arbor’s high walk commute rates, Transportation Manger Eli
Cooper reinforced the influence that cultural values play on transportation choices by saying
that “Above all is the fact Ann Arbor is a community with a strong environmental ethic. We
have bicyclists that ride in our community with bumper stickers on their backpacks stating
“Burn Calories, Not Carbon.”111
While shifting societal norms is a complex equation of factors, policy does play an important
role and can facilitate that shift by encouraging or discouraging certain behaviors. In other
words, policy does not force the cultural shift, but rather supports it and guides it. City planners
and officials, therefore, have a responsibility to cultivate the shift toward more responsible and
sustainable forms of transportation.
These suggestions are simply a list that identifies some of the more common policies and
programs that I came across in my case study research. These are tactics that other
communities are using to support achievement of mode share goals and, ultimately, reductions
in SOV use. In order to justify the following policy suggestions, I tied them to the
Implementation Action Table found in Missoula’s Growth Policy, which is a list of action items
that address each of the 7 themes of the Growth Policy.112
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1) Increase funding and support for non-motorized and transit projects
This is already being considered in the updated Long Range Transportation Plan. Increases in
funding can be used for educational purposes, such as Missoula in Motion, or for capital
improvement projects, such as sidewalks, bike lanes, greenways, etc.
This additional funding can be used to improve non-motorized infrastructure, particularly
closing gaps in connectivity. The Reserve Street pedestrian overpass is a good example of
addressing connectivity issues for non-motorized commuters. This facility helps commuters
safely cross Reserve Street, which is a busy vehicle corridor and is challenging to cross.113
One tactic that could be used to help prioritize funding for non-SOV modes is to develop an
investment hierarchy as Boulder and San Luis Obispo have done. This would prioritize nonmotorized transportation (which is tends to be the least expensive mode114) and transit over
single-occupancy vehicles.
Another important program that must be supported is the Zero Fare program through
Mountain Line. This program is critical to addressing issues of social equity and transportation
justice in Missoula. As part of shifting toward a multi-modal future, continuing the Zero Fare
program and expanding transit service and accessibility must be prioritized over roadway
expansion and car-centric development.
Growth Policy Action 4.10: Invest in transportation improvements that promote safety, reduce
crashes, and reduce bicycle/car/pedestrian conflicts.115
Growth Policy Action 8.2: Work with Mountain line transit to increase transit and para-transit
options through more routes and expanded hours especially near affordable housing areas and
health care facilities.116
Growth Policy Action 8.3: Continue to support free fares for transit while also evaluating the
impacts to transportation costs for households.117
Growth Policy Action 8.22: Explore ways to reduce transportation costs for households by
exploring bike share and car share programs.118
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Growth Policy Action 8.28: Coordinate with Missoula County to expand transit routes or
van/car pool programs to more areas of the community.119
2) Move away from exclusively LOS and toward MMLOS
San Luis Obispo and Bellingham have set MMLOS policies. Bend and Chico exploring options.
Missoula has the opportunity to follow the lead of other jurisdictions with MMLOS policies.
Missoula can learn from these communities and should strive to implement similar policies.
There are some inherent problems with MMLOS. One often cited problem is that is takes a carcentric method of measurement and applies it to non-motorized travel, which results in forced
values that drivers and cyclists/pedestrians do not share.120 For example, unlike motorists,
bicycle congestion is not an issue that cyclists tend to complain about. In fact, many cyclists find
strength in numbers, so reducing congestion is not as equally valued in the cycling world. For
transportation modeling, however, MMLOS is a step in a more equitable direction.
Growth Policy Action 1.21: De-emphasize motor vehicle LOS121
3) Increase urban infill and density
This is a policy that has been adopted by Missoula and is currently being implemented. The
Missoula Redevelopment District is doing work in this area. The goal is to promote density,
which tends to increase walking rates and reduce automobile use.122 Additionally, urban infill
policies help protect open space around the community, which can be used for local
agriculture, outdoor recreation, environmentally sensitive land preservation or other purposes.
Growth Policy Action 5.2: Incentivize mixed-use development so that residences are within
walking distance to grocery stores and other basic necessities.123
Growth Policy Action 5.3: Incentivize development that is close to existing infrastructure and
that can utilize non-motorized and public transportation facilities. 124
Growth Policy Action 5.4: Adopt policies to incentivize protecting open space such as infill and
cluster development.125
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Growth Policy Action 5.7: Incentivize new development and redevelopment that implements
safe pedestrian design.126
4) Consider feasibility of parking districts or other parking management strategies
In my interview with Boulder Senior Transportation Planner Randall Rustch, we talked about the
impact that parking districts have on mode share, and he said that in Boulder, the “University is
all paid parking and there are three other paid parking districts. Downtown the big one.
Compare the effects of paid parking versus other parts of town and it doubles and triples nonSOV mode share. Paid parking is the foundation for disincentives.”127
Growth Policy Action 9.7: Reduce parking requirements to promote transit-oriented design
(housing and development).128
Growth Policy Action 9.18: Use overlay zones to promote how development looks and interacts
with the street system, higher density housing on transit corridors, and urban design to deemphasize parking and emphasize pedestrian scale development.129
Growth Policy Action 9.22: Develop new parking standards that reduce parking ratios,
incentivize reduced parking supply and demand, support compact development, and recognize
future land use needs.130
5) Promote, Educate, Advocate
The city could push to expand Missoula in Motion and to develop new programs and events. A
program that could be worth examining is Commute Options in Bend, Oregon. This non-profit
organization implements the Federal Safe Routes to School program and has a few initiatives
similar to Missoula in Motion. Initiatives could include partnering with businesses for a trip
reduction program, implementing more bike to work challenges, or even developing a car-share
program similar to a Commute Options program called “Drive Less. Connect.”131
Consider including and expanding educational goals. For example, one of the goals set in
Austin’s Bicycle Master Plan is for “90% of school children educated on bicycle safety each
year.”132 Reaching out to children in the community can help establish healthy transportation
behaviors from a young age and can influence a larger cultural shift away from such heavy
reliance on SOV use.
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In my interview with Randall Rustch, he said that one of the most important factors for shifting
transportation habits in Boulder has been “promoting, encouraging, and educating.”133 Boulder
has been a leader in sustainable transportation, and the Missoula MPO could work to
implement education and advocacy programs similar to Boulder’s.
Growth Policy Action 3.8: Continue to provide education and outreach on the benefits of public
transit, active transportation options, promote car share opportunities, ways to reach health
care facilities, and expand the employer outreach campaign.134
Growth Policy Action 6.17: Prioritize safety of the most vulnerable users in the design of the
overall transportation network with consideration of such things as improved pedestrian and
bicycle crossings in high traffic areas and safe routes to schools and parks.135
6) Continue to increase data gathering
The League of American Bicyclists publishes “report cards” for each bicycle-friendly community
in the United States. Missoula is currently considered a Gold level cycling community.136 One of
the suggestions to help Missoula achieve Platinum status is to “Continue efforts to count
bicyclists utilizing several methods of data collection to create an understanding of current
bicyclists and the effects of new facilities on bicycling.”137
There are a number of ways more data could be gathered in Missoula. This could include some
trip studies in the style of Boulder, Bellingham, and San Luis Obispo. I suggest that Missoula
consider the feasibility of hiring a consulting firm to conduct an Individual Marketing Campaign,
similar to what Socialdata did for Bellingham in 2012. Yearly reviews of ACS data will also help
get general sense of transportation trends, even though yearly ACS data has relatively high
margin of error and is not the most accurate source. The Missoula MPO already engages in trip
counts, and this could also be expanded.
The City could also consider automated counters like Bend has been installing recently. In my
interview with Tyler Deke of Bend, he said that the city had purchased several EcoCounters and
is trying to get a contractor lined up to install these, which will provide a permanent source of
pedestrian and bicycle counts at various points in the city.138 Bend is hoping to partner with
Oregon State University – Cascades student interns once the campus is completed in Bend.139
The Missoula MPO could look into the feasibility of installing these devices.
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Lastly, measuring and gathering data about acute air quality impacts from vehicle emissions
should be improved and implemented. Knowing where dangerous air pollutants are most
concentrated is important for implementing one of the Growth Policy objectives, which is to
“encourage consideration of health impacts of poor air quality when reviewing policies for
transportation, development regulations, and industrial developments.”140
Growth Policy Action 3.9: Relate Missoula City-County Health department air quality
information to automobile travel.141
7) Assess progress, review policies, and revise goals
The process of shifting closer to our mode share goals should be reviewed as often as possible,
which is a policy that is somewhat dependent on gathering good data. This may require updates
in the mode share goals themselves or policy changes that further encourage the use of
multimodal transportation options. Regardless, mode share goals should be continuously
monitored and updated.
Growth Policy Action 7.8: Regularly update and implement transportation plans including the
Missoula Active Transportation Plan, the Missoula Community Transportation Safety Plan and
the Long Range Transportation Plan to promote such things as improved safety and the
development of active transportation infrastructure.142
The City and County of Missoula face important transportation challenges in the future. Setting
mode share goals is the first critical step that will hold decision makers accountable, help shape
transportation policy, and inspire sustainable changes in our transportation system. A future
transportation system with more multi-modal options will improve safety for all roadway users,
improve air quality by reducing emissions, improve health by encouraging more active
transportation, ease congestion by reducing our dependence on single-occupancy vehicles,
address social equity by diversifying our transportation options, and limit our contribution to
global climate change by reducing the amount of fossil fuels consumed in our community. The
City of Missoula has an opportunity to create a transportation system that serves all
Missoulians and sets the standard for other communities.
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Appendix A: Initial Interview Questions
Does (community) have an adopted mode share goal for each transportation mode? (i.e. a goal
to increase bicycling or walking to X% by 20XX or to decrease single-occupancy vehicle use to
XX% by 20XX)?
If so, what year was it established and in what community-based plan was it adopted (i.e.
General Plan, Growth Policy, Transportation Plan, Climate Plan, etc.)?
How was the modal percentage chosen and why? Was there a specific methodology or analysis
used to determine it?
What data source(s) do you use to measure the current mode split? (i.e. Census-based
American Community Survey commute to work data, local transportation surveys, etc.)?
If you have not set a mode share goal, is there a particular reason why? Do you anticipate
setting a goal in the future? If so, how do you foresee doing so?
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Appendix B: Supplemental Interview Questions
What process did they use, what data do they use to measure it? Who measures it and how
often? Is it a 5 year goal or? When did they set it?
How is the goal applied - to whom – and for how long? For example: Residents, non-residents,
all modes, one mode. Does the mode split goal apply to parallel jurisdictions such as University,
local schools, large employers, etc?
What policies were in place at the time the mode split goal was approved? Has the jurisdiction
changed or added any policies (land use, budgeting, infrastructure, trip reduction etc.) to help
achieve it? What non-regulatory programs are in place that supports the goal (education, TDM,
reward/incentive etc)
What benefits/consequences have the jurisdictions experienced? Are there best practices /
common denominators / key elements of success that helped the jurisdictions make positive
progress toward their goal?
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Procedural Equity in Multimodal Transportation Planning
An Exploration of Planning Approaches in the Miami-Dade SMART Plan
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ABSTRACT
As communities shift toward more multimodal transportation options and infrastructure, achieving
fair and equitable mobility outcomes is important to environmental and transportation justice.
Procedural equity is a key part of the process, with the goal of ensuring that all citizens have access
to participation in transportation planning. Transportation planners have a role to play in facilitating
public outreach in order to advance procedural equity. This paper uses the Strategic Miami Area
Rapid Transit (SMART) Plan in Miami-Dade, FL as a means to explore how different planning
approaches are used in the interest of procedural equity.

Table of Contents
Introduction ........................................................................................................................... 1
Approach................................................................................................................................ 3
The Miami-Dade SMART Plan ................................................................................................. 9
Interview Results and Discussion .......................................................................................... 14
Conclusions .......................................................................................................................... 17
References ........................................................................................................................... 19
Appendices........................................................................................................................... 23

ii

Introduction
Multimodal transportation planning is becoming increasingly important as cities plan for
sustainable and resilient future transportation systems. Multimodal simply means expanding
the focus of transportation systems beyond the single-occupancy vehicle (SOV) to include other
modes of transportation such as walking, bicycling, and transit. Shifting toward multimodal
transportation has a number of benefits, including managing population growth and the added
stresses on the transportation system1, reducing greenhouse gas emissions and improving air
quality2, promoting healthy habits3, and increasing public safety4, to name just a few.
Even with all of the great benefits of multimodal transportation, policies, programs, projects
and other initiatives that are put in place to achieve higher levels of multimodal transportation,
planners must be sensitive to not re-create or worsen problems caused by auto-centric
planning and policy-making of the past. These problems include, but are not limited to,
gentrification and displacement,5,6 the unequal distribution of benefits and burdens,7
socioeconomic and racial segregation,8,9 public health inequities,10,11,12 and environmental
degradation.13 Planners must be sensitive to issues of justice and equity when planning and
1

Downs, A. (2004). Still Stuck in Traffic: Coping with Peak-Hour Traffic Congestion. Washington D.C.: Brookings
Institution Press.
2
Xia, T., Zhang, Y., Crabb, S., & Shah, P. (2013). “Cobenefits of Replacing Car Trips with Alternative Transportation:
A Review of Evidence and Methodological Issues.” Journal of Environmental and Public Health. Vol 2013.
3
Frumkin H., Frank L., Jackson R. (2004). Urban Sprawl and Public Health: Design, Planning, and Building for
Healthy Communities. Washington, DC: Island Press
4
Frank, L. D., & Engelke, P. O. (2001). “The Built Environment and Human Activity Patterns: Exploring the Impacts
of Urban form on Public Health.” Journal of Planning Literature, 16(2), 202-218.
5
Karner, A., Rowangould, D., & London, J. (2016). We Can Get There from Here: New Perspectives on
Transportation Equity. National Center for Sustainable Transportation. Davis, CA.
6
Davis, Paul M. (2011). “Are Bike Lanes Expressways to Gentrification?” Retrieved from:
http://www.shareable.net/blog/are-bike-lanes- expressways-to-gentrification.
7
Martens, K., Golub, A., & Robinson, G. (2012). A Justice-Theoretic Approach to the Distribution of Transportation
Benefits: Implications for Transportation Planning Practice in the United States. Transportation Research Part
A: Policy and Practice. 46 (4), 684-695.
8
Preston, J. & Rajé, F. (2007). Accessibility, Mobility and Transport-related Social Exclusion. Journal of Transport
Geography. 15(3), 151-160.
9
Lucas, K. (2004). Running on Empty: Transport, Social Exclusion, and Environmental Justice. Bristol, United
Kingdom: The Policy Press.
10
Sallis, J. F., Frank, L. D., Saelens, B. E., & Kraft, M. K. (2004). Active Transportation and Physical Activity:
Opportunities for Collaboration on Transportation and Public Health Research. Transportation Research Part
A. 38(4), 249-268.
11
Frank, L. D. (2000). “Land Use and Transportation Interaction: Implications on Public Health and Quality of Life.”
Journal of Planning Education and Research. 20(1), 6-22.
12
Frank, L. D., Andresen, M. A., & Schmid, T. L. (2004). Obesity relationships with community design, physical
activity, and time spent in cars. American Journal of Preventive Medicine. 27(2), 87-96.
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United States Environmental Protection Agency, Office of Policy, Planning, Evaluation. (1996). Indicators of the
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implementing any transportation project or initiative. While inequity is a complicated issue,
planners have played some role in the creation of the problem. Therefore, they are critical to
the solution.
Incorporating more procedural equity in multimodal transportation planning could play an
important role in mitigating these issues by providing more equitable transportation outcomes
that balance the needs of all users with safe, convenient options. It is important to note that
equity is not the same as equality, and it is unreasonable to suggest that transportation
planning should provide an equal distribution of benefits and burdens across the community.
However, an equitable transportation system would ensure that no particular group “be unduly
burdened by a lack of access to adequate transportation nor by negative effects from proximity
to transportation infrastructure.”14
Procedural equity (or justice) is most simply defined as the fairness in process. In other words,
the focus is on how multimodal transportation planning decisions are made, not on the
outcomes of that process. Bullard and Johnson characterize procedural justice as, “Attention
directed to the process by which transportation decisions may or may not be carried out in a
uniform, fair, and consistent manner with involvement of diverse public stakeholders.”15
Including all of the diverse stakeholder voices in multimodal transportation planning is a key
component in procedural equity, with special attention being paid to those groups with limited
mobility that are most vulnerable and least powerful. Those with limited mobility can include
low-income residents, residents with specific physical challenges, the elderly, and children, just
to name a few.
While this paper does not focus on community advocates and leaders, they are nonetheless
important voices in the transportation planning process. When I talk about community
advocates and leaders, I loosely use cultural anthropologist and cycling advocate Adonia Lugo’s
definition, which is “someone who works at a community-based organization (CBO) and has
insight into her/his community’s needs and concerns.”16 These people can include leaders of
church organizations, neighborhood councils, homeowner’s associations, or school and hospital
boards. The definition of community leader can also be expanded to include local developers or
highly politically engaged residents.
Other key players in the planning process certainly include transportation planners, planning
consultants, and the political decision makers in the particular jurisdiction or municipality,
including city councilors and other elected leaders. Government officials of all varieties, from
state to county to city are important stakeholders and can wield significant influence in
planning and policy-making process.
14

Karner, A., Rowangould, D., & London, J. (2016). Pg 2.
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For the purposes of this paper, I assume that in order to have equitable outcomes in
multimodal transportation planning, there needs to be a significant degree of equity in the
process. Under this premise, I investigate how equity considerations are integrated into the
public participation phase of a specific multimodal transportation project: The Strategic Miami
Area Rapid Transit (SMART) Plan in Miami-Dade County, Florida (referred to below as the
Miami-Dade SMART Plan or simply “the SMART Plan”). This paper is exploratory in nature, and I
use The SMART Plan to provide insight and observations into procedural equity approaches
used by Miami-Dade transportation planners. The results are not intended to set the
foundation for guidance or best practices, but rather to provide observations about what
approaches and techniques planners in a large, diverse city are using to achieve procedural
equity.
I chose to direct my research toward Miami because of the significant challenges it faces with
auto-centric development and sprawl, including issues around congestion, safety, public health,
environmental health, and social cohesion. If anyone knows the problems associated with overreliance on automobiles, it is TPO planners, as Gaslonde pointed out: “We know that we need
alternative solutions to driving.” In addition to serious traffic congestion, Miami has poor
mobility rankings.17 The Miami area also has large minority and low-income populations, which
are both environmental justice indicators and require close attention when planning any kind of
transportation development.
The paper starts by outlining the approach I used to research and explore this topic. It then
moves into a background discussion about transportation equity, as well as a discussion about
the two planning approaches that I use to frame my exploration about procedural equity in the
SMART Plan. I then provide more detailed background on the SMART Plan itself, including a
community profile of the Miami-Dade area. The bulk of the paper consists of identifying the
public participation tools that I found from reviewing Miami-Dade TPO documents and
discussing the results of my interviews with Miami-Dade TPO Planners. Lastly, I conclude with
an acknowledgement of future work and some observations from my research.
Approach
In order to explore how procedural equity has been incorporated into the current phase of the
Miami-Dade SMART Plan, my approach included:
1. Examining Miami-Dade Transportation Planning Organization (TPO) planning documents for
procedural equity strategies.
2. Conducting interviews with Miami-Dade TPO Planners to better understand how planners
incorporated procedural equity considerations in the SMART Plan.
3. Identifying outreach and public participation approaches that TPO Planners use.
17

Shrank, D., Lomax, T., & Eisele, B. (2015). 2015 Urban Mobility Scorecard. Texas A&M Transportation Institute
and INRIX. College Station, TX.
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4. Getting feedback from community-based organization leader(s) about their perceptions of
procedural equity in the SMART Plan process.18
Components of Transportation Equity
This section begins with definitions and discussion about transportation equity as a general
topic, and moves into more a more specific discussion about transportation equity in
multimodal transportation planning. This section also includes a discussion about the two types
of planning approaches that inform my exploration of procedural equity with respect to the
SMART Plan. The two planning approaches are participatory planning and advocacy planning,
which can be thought of as distinct paradigms.
There are a number of different terms being used to talk about the same general topic: fairness
in transportation. Terms range from transportation justice19 to transportation equity20 to
justice-oriented mobility advocacy, a term used by prominent LA streets blogger and activist
Sahra Sulaiman.21 There is even a movement known as bicycle justice.22
Todd Litman, executive director at the Victoria Transportation Planning Institute, has written
extensively about transportation justice and equity. As Litman states, “How equity is defined
and measured can significantly affect analysis results”, therefore there is “no single way to
evaluate transport equity; it is generally better to consider various perspectives and impacts.”23
Other academics and researchers offer different categorizations of equity. Lee, et al. divide
equity into two broad categories: social and spatial.24 Social equity refers to the equitable
treatment of individuals and spatial equity refers to the geographically equitable distribution of
benefits and burdens. Benefits can include increased multimodal choices, safe and comfortable

18

Interviews with community leaders were difficult to obtain. I used SMART Plan documents to identify groups
that could qualify as EJ communities. I contacted the community-based organization Haitian Women of Miami
(FANM) via email twice and received no response. I emailed Elizabeth Rockwell, Chief Communications Officer
for the Miami-Dade TPO, requesting contact information of any community based organizations or leaders in
the Little Haiti neighborhood and I mentioned FANM. She forwarded my request to Regina Serrano, Special
Projects and Outreach Coordinator for the Miami-Dade TPO. Serrano never contacted me. Because of the
difficulty in this process and the limited timeframe, I chose to forego this portion of my research. It is certainly
a gap in my project and would be an important component of any future work on the topic.
19
Bullard, R.D., and Johnson, G.S. (Eds.) (1997). Just Transportation.
20
Litman, T. (2016). Evaluating Transportation Equity. Victoria Transportation Policy Institute. Victoria, British
Columbia.
21
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22
Golub, A., Hoffman, M.L., Lugo, A., Sandoval, G.F. (2016). Bicycle Justice and Urban Transportation: Biking for all?
Florence, KY: Routledge Publishers.
23
Litman, T. (2016). Pg 11.
24
Lee, R. J., Sener, I. N., & Jones, S. N. (2017). Understanding the Role of Equity in Active Transportation Planning in
the United States. Transport Reviews. 37(2), 211-226.
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transportation facilities, increased livability, and strengthened neighborhood relations,25 as well
as access to jobs, healthy food, and health care services.26 Burdens include, but are not limited
to, lack of multimodal choices, decreased access to services, increases in both traffic proximity
and volume (which can lead to safety issues, noise nuisances, and increased exposure to air
pollution), and increased transportation costs.27
In 2015, the Federal Highway Administration, a branch of the US Department of Transportation,
published an “Environmental Justice Reference Guide” that outlined its commitment to
environmental justice through three guiding principles, with one of them being “To ensure the
full and fair participation by all potentially affected communities in the transportation decision
making process.”28
The definitions offered here only begin to cover all of the different ways in which we can define
and measure fairness in transportation. Most evaluations and analyses of transportation equity
focus on the outcomes and results of transportation planning, looking at the distribution of
benefits and burdens once the transportation plans have been implemented.29,30 Much less
common is research on the equitable process of transportation planning, though I did find
some research that evaluates social equity objectives in transportation planning documents.31
Planners of all types, not just transportation planners, face a number of issues when
considering the impacts of long-range plans and projects. In David Godschalk’s Sustainability
Prism framework, he outlines four different objectives of community planning: Livability,
Equity, Ecology, and Economy. There are tensions that arise between those four objectives. One
of the challenges that multimodal transportation planners face is the tension between Livability
and Equity, which Godschalk calls the Gentrification Conflict and defines as the conflict
between “redevelopment and existing neighborhood preservation.”32 In this context, Godschalk
means livability as quality of life. For example, features of a liveable neighborhood typically
include walkable streets with easy access to services and transit, lots of public greenspaces, and

25
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affordable housing options. Neighborhoods that contain these types of liveable features are
often considered desirable places to live.
Multimodal transportation infrastructure development, such as bike lanes, pedestrian paths, or
bus stops, can help increase a neighborhood’s desirability, which can make it more attractive
for new businesses and development which can in turn lead to an influx of wealthier residents.
These powerful economic forces can change the neighborhood, driving up rent prices and other
costs of living, and can ultimately lead to gentrification and even displacement of long-time
residents. The tension between the livability (or quality/desirability) of a neighborhood and the
threat of gentrification and displacement due to that livability is a common issue, particularly in
urban revitalization projects. While it is difficult to prove that multimodal transportation
investment and development triggers gentrification and displacement, it may be an indicator of
future development patterns.33
This is a particularly important problem with cycling infrastructure.34 As Adonia Lugo wrote in a
blog post, “We need to work together to confront the inequality that our cities are reproducing
by using bike infrastructure as a means to raise property values and push out the poor.”35 A
report published by the Safe Routes to School National Partnership echoes the concern that
“Bike lanes and improvements to sidewalks and crosswalks often signal that the community has
the attention of elected officials and developers as a ‘hot’ neighborhood worth investing more
public dollars in, and so current residents don’t see these features as a socially valuable
investment intended to benefit them.”36 Easy access to reliable public transportation is another
type of public improvement that can signal further development and socioeconomic changes.
The trick is to improve a neighborhood without fundamentally changing it.
It is safe to say that the discussion around the livability and equity conflict is complicated.37 And
tensions in multimodal transportation planning do not stop with the livability/equity conflict.
There are also tensions in the equal distribution of benefits and burdens. It is not difficult to
find cases of unequal distribution of benefits and burdens, particularly with public
transportation. In so many cases, “those in power make decisions about transportation
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planning, resulting in ill-planned bus routes, transportation more likely to benefit those with
cars than those without, and bleak environmental costs.”38
One of the most well known cases happened in the mid-1990’s when the Los Angeles Bus
Riders Union took on the Los Angeles County Metropolitan Transportation Authority (LACMTA)
and won a civil rights consent decree.39 The LACMTA was using disproportionately more
funding to develop a rail line that would service the wealthier, whiter suburbs, while funding
was being cut for the bus system that was serving a much larger, mostly low-income and people
of color population.40 This case still serves as a classic example of the unequal distribution of
transportation funding.
There are a number of issues that need to be considered very carefully when planning
multimodal infrastructure and facilities. The goal for planners is to seek common solutions that
provide multiple benefits for the four objectives and avoid conflicts between them.41 While not
all transportation planning leads to the issues discussed above, (gentrification, displacement,
unequal distribution of benefits and burdens) they are all potential negative outcomes of poor
transportation planning practices. Some of these poor practices include a lack of transparency,
inadequate public participation, and failure to incorporate equity considerations in the planning
and decision-making process.
All of the previous discussion centers on outcomes in transportation planning and decisionmaking. While it is important that attention is paid to equity outcomes in transportation
planning, there is much less research, understanding, and discussion around equity as part of
the planning process, due in part to “uncertainty in the research community as to how to
conduct evaluations.”42
The research that does exist shows how public participation strategies often fall short.43 Some
have even argued that “legally required methods of public participation in government decision
making in the US – public hearings, review, and comment procedures in particular”, do not
work at all.44 One researcher provides a concise review of procedural equity in the specific
context of active transportation planning, which has practical applications to multimodal
38
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transportation planning: “Procedural equity is not commonly evaluated by researchers or
practitioners, who tend to be focused more on the equity of policy outcomes, rather than the
process of policy-making itself.”45
Aiming for procedural equity during the process of multimodal transportation planning can help
mitigate undesirable outcomes of multimodal transportation development. Simply put, “an
equitable transportation system would be one where participation is meaningful and effective:
participants’ voices are heard and respected and decisions shaped in response.”46
Transportation planners are in a unique position to help advance procedural equity through the
approaches and strategies they use for public outreach and participation.
The classic planning paradigm, called the rational-comprehensive approach,47 is based on the
scientific method and tends to see the planner as the ‘expert’, who is responsible for making
decisions, often with little community outreach or input. It is a very top-down approach to
planning and decision making, which can result in the exclusion of the general public and even
important stakeholders. I filter my exploration of the SMART Plan through two more modern
and progressive planning approaches, known as participatory planning and advocacy planning.
The participatory planning approach challenges the rational-comprehensive paradigm in that it
aims to inform and involve the public in planning and decision-making.48 It requires that
planners step back from the role of “expert” and take a more active role in community
engagement, sourcing opinions and input and feedback from peers and leaders in their
community. While this is a significant shift in approach from the rational-comprehensive
paradigm, one of the major downsides of participatory planning is that it tends to be context
neutral. In other words, the goal is more about the number of participants in the planning
process, not as much the demographic or socioeconomic composition of those participants.
This is important to keep in mind with procedural equity. Participatory planning may work as an
approach to achieve larger numbers of participation, but if those participants are all from one
specific demographic or socioeconomic group, minority groups and/or the less politically
powerful may be excluded from the decision-making process.
The other, and even more progressive paradigm is called the advocacy planning approach,
which was developed by Paul Davidoff and published in the Journal of the American Institute of
Planners in 1965.49 It is similar to the participatory approach in that community engagement is
prioritized, yet it goes one step further by encouraging planners to seek to understand and to
represent the needs of the most vulnerable groups within society. This approach is more
sensitive to diverse voices and “recognizes that interested stakeholders do not speak with one
45
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voice but often line up in entrenched camps and fight for their special interests”, which can
create a situation where planners might be required to advocate for “underrepresented groups
(such as the poor) and values (such as nature).”50 As one report states: “A more equitable
transportation system is only possible if low-income people, people of color, and people with
disabilities have meaningful representation in local decision-making bodies such as
Metropolitan Planning Organizations.”51
Both approaches are appropriate and have their value in multimodal transportation equity, but
my observations will be filtered more heavily through the advocacy planning approach.
Advocacy planning is an important technique for targeting specific populations in order to
engage marginalized communities and to provide for a higher degree of procedural equity,
which in turn sets the stage for a better chance of equity in the outcomes and results of
transportation planning.
The Miami-Dade SMART Plan
The Strategic Miami Area Rapid Transit Plan is “a bold infrastructure investment program of
projects that will significantly improve transportation mobility, providing a word-class transit
system that will support economic growth and competitiveness in the global arena”52 by
expanding transit options along six corridors in Miami-Dade County. (See Appendix D for map).
The project came out of preliminary traffic studies, resulting in the 2002 People’s
Transportation Plan, which targeted these six highly congested corridors as high-priority zones
for transit development.53 The project will serve an estimated 1.7 million people that are living
within a two mile radius of the SMART Plan alignments, representing approximately 63% of the
most populous county in Florida.54 The Miami-Dade TPO Governing board unanimously
adopted the project on April 21, 2016 and the preferred mode of rapid transit for each corridor
is currently being explored.55
At this time, the project is in the research and development phase, which is comprised of two
major components: The Land Use and Visioning component headed by the Miami-Dade TPO,
and the Project Development and Environment (PD&E) component, which is being led by the
Florida Department of Transportation (FDOT) and the Miami-Dade County Department of
Transportation and Public Works (DTPW).56 The City of Miami is also a partner in the project
and the preferred alternatives for each corridor should be released sometime this spring.57
50
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There are a multitude of other partners in the project and the Smart Plan Implementation
Flowchart contains a full list. (See Appendix E).
In the SMART Plan informational hand out, there are short sections about each of the six
corridors that explain why that particular corridor is important, what services currently exist in
the corridor, and what the transit improvements will do for the corridor.58 In addition to the
possibility of light rail options, there will also be a network of fixed-route express bus services,
known as Bus Express Rapid Transit (BERT).59 Jeannine Gaslonde, Planner III, also informed me
that the TPO is also using a GIS-based accessibility tool to conduct a small study that will help
determine First-Last Mile needs in the corridors. The results of this accessibility tool will show
planners the major gaps in bicycle/pedestrian infrastructure, particularly sidewalk connectivity.
Miami-Dade County Community Profile
As of the 2010 Census, Miami-Dade County’s population was roughly 2.5 million people.60 2016
population estimates show Miami-Dade’s population increasing to 2.7 million people.61 The
median household income for Miami-Dade County in 2016 dollars is $44,224 and the poverty
level is 18.2%.62 The poverty rate in Florida is 14.7%63 and the national poverty rate is 12.7%.64
According to the 2016 Census estimates, Miami-Dade County is 78.3% White and 18.5% Black
or African American.65 Not surprisingly, 67.7% of the population identifies as Hispanic or
Latino.66 According to a Brookings Institute study from 2005, Haitians are the second largest
immigrant population in Miami-Dade County behind Cubans, with the highest concentration of
Haitians in the Northeast corner of the County.67 Over half, 54%, of the Hispanic population in
the Miami metro area is Cuban, with Puerto Ricans and Dominicans as the next closest group by
national origin.68 The remaining percentage is a mix of Mexican, Salvadoran, Guatemalan and
“other.”69
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The 2015 Urban Mobility Scorecard ranks Miami as 6th out of 15 for very large urban areas
(over 3 million people) in number of hours delayed in traffic.70 It also ranks Miami 12th in the
category of yearly delay per auto commuter (in hours).71 As of 2014, Smart Growth America had
Miami ranked poorly in walkability, 23rd among the 30 largest U.S. metro areas.72 In the
updated 2016 report, Miami was making big shifts toward improving the walkable urban
environment.73 The efforts were significant enough to catch the attention of City Lab, which
published a 2015 article featuring Miami’s efforts to improve walkability through a more
pedestrian-friendly street-makeover project in downtown Miami called Biscayne Green.74
With these increased efforts by Miami-Dade planners and decision-makers to improve
walkability and multimodal transportation options, it is important to look at existing planning
documents to see what policies and practices are in place that address procedural equity.
Miami-Dade Planning Documents
I started by looking at the Miami-Dade Long Range Transportation Plan, which was approved by
the MPO Governing Board on October 23, 2014. Equity is only mentioned six times in the 282page document, mostly in the context of the Federal Highway Administration’s 2005 Safe,
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU),
which has since been replaced by the 2012 Moving Ahead for Progress in the 21st Century Act
(MAP-21).75 I also searched the term environmental justice, which is mentioned 13 times in the
document. A section on Environmental Justice and Title VI is incorporated into Chapter 4: Public
Involvement. The section outlines the federal requirements set forth by President Bill Clinton’s
1994 Executive Order 12898. It also includes a table listing low-income and transit dependent
populations, which serves as the foundation for the Public Involvement Plan, discussed further
below. Lastly, EJ is mentioned in Chapter 7: Sustaining our Environment and Communities as
part of the discussion of sustainability pillar number three (of 3): social responsibility.76
To find out more about the public outreach process, I turned to the Public Involvement Plan
(PIP), which was published as part of the 2014 LRTP. This 20-page document outlines the
process and strategies for public outreach in the 2014 update of the Long Range Transportation
Plan, complete with dates and timelines for carrying out the Plan. I found that planners
identified key groups by planning area, of which there are six in Miami-Dade County. Some of
the key groups that were identified that could potentially qualify as EJ stakeholders included
70
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the Latin Chamber of Commerce, the Underrepresented People Positive Action Council, and the
Homestead Mexican American Council.77
In addition to these stakeholders, the PIP identified a number of “transit dependent
communities”, which are defined as “populations most reliant on public transportation services
but least likely to participate in the transportation planning process.”78 Planners identified
Community Based Organizations (CBOs) in those transit dependent communities and targeted
these CBOs to help distribute information to their community members. CBOs included groups
such as the Coalition of Farmworkers Organization, Hispanic Coalition, Miccosukee Tribe of
Indians of South Florida, and Haitian Women of Miami.79
The Miami-Dade TPO also has a more general Public Participation Plan (PPP), last updated in
2017. From what I can tell, it is intended to be a stand-alone document that generally defines
the TPO’s process for providing “interested parties with reasonable opportunities to be
involved in the Metropolitan transportation planning process.”80 In it there is a section titled
“Working with Environmental Justice (EJ) Populations.”81 In this section, EJ communities are
defined, EJ principles are listed, and three approaches for outreach are listed:
• Contact social agencies and private organizations
• Advertise in target publications and community newsletters, other than in English
• Provide opportunities for public input utilizing all outreach opportunities
The TPO also publishes federally required Title VI reports, which tracks information like Citizen
Transportation Advisory Committee (CTAC) minority membership and the participation of
Minority and Female Consultants in MPO contracts.82 The 2011-2014 Report also reviews the
MPO’s public outreach and community participation strategies, programs, and tools, such as
the PPP, the Transportation Outreach Planner, the Citizen’s Guide, the Community Action
Agency, various community outreach events, and media relations and press releases.83
One resource that I found quite useful for this research is the interactive web-based GIS
mapping tool called the Transportation Outreach Planner (TOP). Using 2010 Census data and
2009 American Community Survey (ACS) data, the TOP can be used to generate social,
economic, and geographic reports of any selected area in Miami-Dade, Broward, and Palm
Beach counties.84 The 2011-2014 Title VI Report explains how planners use the TOP to generate
Community Background Reports before any public outreach is initiated, and then use the “How
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to Reach Out to the Community” Guide85 to develop public outreach strategies that are tailored
to community characteristics. The public outreach strategies are published as PDF documents
on the Miami TPO website and categorized into three different types: educational,
promotional, and civic engagement.86 A number of the strategies overlap and examples include
Telephone Techniques, Negotiation and Mediation, Small Group Techniques, Youth Outreach
Strategies, Games and Contests, Charettes, and Key Informant Interviews, just to name a few.87
I was interested in learning more about Key Informant Interviews as a public outreach strategy.
The document describes this strategy as a way to connect with “community leaders, business
people, project stakeholders, or others who may offer a unique perspective or understanding of
a specific topic or issue.”88 The document also says that this strategy is “particularly useful
during the early stages of a public involvement effort for a proposed project.”89
All of these planning documents helped me better understand the resources and tools available
to TPO planners for outreach and public participation and provided important background
information before my interview.
My interview methods followed guidelines to ensure compliance with ethical standards in the
protection of human subjects. (See Appendix A for informed consent statement). For my
interview with Miami TPO planners, I ensured their verbal informed consent to participate. For
all other interviews I received written informed consent. The method for interview sampling
was limited to individuals with whom I thought to contact or found during my research, also
known as a convenience sample.
I contacted Transportation Planning Organization (TPO) planners in Miami and we agreed to an
interview on Tuesday, October 24th 2017. I met with Miami TPO Planners Lisa Colmenares,
Program Development Manager and Jeannine Gaslonde, Mobility Planner III. I left the interview
location to the determination of the interviewees. The interview occurred in a TPO office space
in downtown Miami and lasted roughly 60 minutes. I recorded the interview with the recording
application on my phone. I also took notes on my computer as we talked. (See Appendix B for
full interview transcription).
In my interview with planners, I tried to gain a better understanding of if and how procedural
equity considerations were made. I was interested in looking for indications of both
participatory and advocacy planning approaches in the interview responses.
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Interview Results and Discussion
What I found is that planners seemed to use more of a participatory planning approach in their
outreach. The participatory planning approach is revealed in answers like, “We have a
comprehensive public involvement plan that accompanies the project development phase in
order to be compliant with the NEPA process. As part of the public involvement there is
extensive outreach, not only to advocacy groups and neighborhood associations, but to the
general public.”90
Participatory planning is good, of course, in the sense that it seeks to reach a wide audience and
brings in as many voices as possible to the planning process, but it can fall short in terms of
targeting the most vulnerable and underrepresented groups. This is because, as discussed
earlier, participatory planning tends to be context neutral, focusing more on the number of
people involved in the process as a benchmark for success, rather than the types of people
involved. This is where advocacy planning has the potential to make up for the deficiencies of
participatory planning.
There certainly is an understanding of environmental justice. Jeannine Gaslonde addressed that
topic directly at one point in the interview, when I asked if the socioeconomic and demographic
differences of each corridor changed her approach to outreach and collaboration. She
responded by saying that:
“We are always very careful in our environmental justice, making sure that we are giving
opportunity to every single community for their input. The South corridor is a good case:
On this side of the corridor (east) you have a socioeconomic level that is higher than on the
west side. So we are being very careful to not divide the corridor, because that could count
as an environmental justice issue, splitting the corridor. Additionally, in all of our studies
(and outreach) we try to be fair and we do all of our outreach in multiple languages, from
Spanish to Creole or whatever we need. I think we go beyond. We talk with Title VI officers
that come and visit from FHA and they really get impressed with the level of outreach that
we do to comply with Title VI requirements. We are so diverse as a city we have to take
into account that multicultural reality.”
Near the end of the interview, I asked about other ways in which the TPO reaches out to the
public, besides just social media, newspapers, mailing lists and other general forms of
communication. I was hoping to find out more about how or if specifically marginalized
neighborhoods or vulnerable groups are informed and involved in the planning process. One of
the important ways in which planners interact with neighborhoods is through Study Advisory
Committees (SACs).
Colmenares explained how these SACs are formed and the role that they play in the planning
and outreach process: “We pick representatives for each of the communities; leaders of
90
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homeowners associations or developers or college (higher education) representatives or church
leaders and we make a group. They act as a steering committee. That group gives us input and
at the same time helps us to distribute information because each one of those people
represents an organization in the community.”
In my follow up research about these SACs, I found it difficult to find consistency in the terms
used to describe these groups. I exchanged a series of emails with the TPO’s Transit and
Regional Manager, Mary-Tery Vilches, who helped further clarify the definition of these
committees and the role they play. TPO planners use multiple different terms to refer to the
same type of group, including Project Advisory Committees, Study Advisory Committees,
Project Advisory Groups, and Study Advisory Groups.91 Vilches defined them as “groups of key
stakeholders, municipal/cities’ staff, and state/county agencies’ staff involved along the
corridor/project/study underway.” She went on to further elaborate that “SAC members were
appointed by their agencies or invited to participate depending on the location [in the SMART
Plan Corridor].” For example, each municipal public works department along a specific corridor
was asked to appoint a staff member to the SAC. Furthermore, Vilches said that “Key
stakeholders (universities, hospitals, major malls, etc.) were identified along these corridors and
invited to be part of the group.”
The SACs seemed to be the closest thing I could find in my search for involving community
leaders in a sustained way. Certainly not everyone on the SACs is interested in or aware of
procedural equity, but this opened the door for more exploration to see who is serving on the
SACs and what kind of representation there is for marginalized and vulnerable groups or
neighborhoods. I was not particularly hopeful with some of the stakeholder examples (malls,
hospitals, universities, homeowner associations, developers, etc.) but I hoped that further
research would reveal some stakeholders that represent more marginalized and underserved
segments of the population along any given corridor of the project. I requested that TPO
planners help connect with some of the SAC members, but due to privacy issues, I was unable
to obtain any contact information.
Because of my unsuccessful attempts to get information on SAC members, I had to change my
method. Instead, I essentially practiced advocacy planning and used the resources available to
me to try to pinpoint EJ communities in any of the SMART Plan corridors. I started by using the
“transit based community” list in the PPP to help me identify Community Based Organizations
that could possibly represent EJ communities or neighborhoods. I found the group Haitian
Women of Miami (FANM), which is a non-profit community based organization whose mission
is to “empower Haitian women and their families socially and politically, and to facilitate their
adjustments to South Florida.”92

91
92

Vilches, M.T. Transit and Regional Manager, Miami TPO. Email. (1.22.18). Miami, FL.
Haitian Women of Miami. (ND). “About” page. Retrieved from: http://www.fanm.org/index.php?page=about

15

The organization is located “in the heart of Little Haiti”93, so I located the FAHM address on the
SMART Plan corridor map and found that the Northeast Corridor of the SMART Plan serves
Little Haiti at the very south end. (See Appendix E for map). I used the Transportation Outreach
Planner tool, located Little Haiti on the “Community Reports List”, and then generated a
Community Background Report based on the neighborhood boundary information. (See
Appendix F for report). I found that the Little Haiti neighborhood has strong EJ characteristics.
This area is a predominantly Haitian community where 74% of the people are black, 44% are
foreign born, and almost 83% are from the Caribbean.94 In addition, the unemployment rate is
nearly 11% and the poverty rate is over 40%, both of which are roughly double the rate of the
rest of Miami-Dade County.95 Unfortunately, due to time constraints, I was unable to obtain
interviews with representatives from FAHM, but this could be important follow-up work in the
future.
What I found in the process of seeking out EJ communities is that the Miami-Dade TPO as an
organization has a number of resources and tools that can be used to practice advocacy
planning, from the PPP document to the TOP tool to the Title VI reports.
Unfortunately, it was difficult to tell to what degree planners utilize these resources. I did not
mention these resources in my interview with planners for a couple of reasons: 1) I did not
know about some of the resources available to them, such as the PPP, which is a brand new
document to be finished and published very soon and 2) I wanted TPO planners to tell me
about what resources they use, how they use these resources, how they practice public
outreach, and how they identify and work with EJ populations. I did not want to already have EJ
populations identified and “give the planners their answers” so to speak.
One of the downsides to my interviews was that planners were unable to provide specific
examples of outreach targeted at low-income communities, communities of color, or other
vulnerable groups, like low-mobility individuals including the elderly or physically disabled.
When I asked this question explicitly in a series of emails later on, the response I received from
Mary-Tery Vilches, Transit and Regional Manager, was that the “SMART Plan Corridors do not
fall into the categories you are looking for.” When asked, planners did not specifically identify
potential EJ communities along any of the six project corridors. It is still unclear to me why this
was the case.
This is not to say that planners do not practice advocacy-type planning, they were just unable to
provide specific examples in my interviews and in my follow-up correspondence. This is
particularly concerning considering I used TPO resources to locate and identify the possibility of
an EJ community (Little Haiti) in the South end of one of the project corridors. Certainly this
cannot be the only potential EJ community in the entire SMART Plan corridor network.
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Comments on Assessing Procedural Equity
It is one thing to have these tools and strategies available to planners, but it is another thing for
planners to actually utilize these resources to their fullest extent in the public outreach process.
While I tried to understand to some degree how much planners utilized the resources available
to them, additional research and observation would be required to obtain a more complete
picture.
A related limitation to this paper was mentioned briefly before, and that is a lack of qualitative
analysis regarding public outreach in transportation planning processes. It is beyond the scope
of this paper to do a rigorous assessment of procedural equity in the SMART Plan; this paper
simply explores the approaches that planners have available to them for public outreach and
participation. But that is only the first step. A more detailed and in-depth analysis of the quality
of those public outreach initiatives is an extremely important missing piece. Following up and
analyzing the quality of that outreach process is vital to a more holistic and comprehensive
understanding of procedural equity. This would most likely require numerous interviews with
community leaders that have been closely involved in the SMART Plan.
While this paper focused specifically on equity in the planning process, it is also worth
mentioning that follow up work on this project could include an analysis of the planning
outcomes to see to what degree the final SMART Plan represents the desires of the
communities that the project serves. Essentially, it would be about measuring the planning
outcomes against the planning process. Because the SMART plan is still in the project
development and evaluation phase, there is no way to assess the equity impacts from the
project due to its incompletion. At this point in time, all that can be done is to explore how
planners approach procedural equity in their public outreach strategy.
Conclusions
For this paper, I have focused on equity in the process of multimodal transportation planning
(procedural equity). The premise of this paper is that in order to have equitable outcomes in
multimodal transportation planning, there needs to be a significant degree of equity in the
process. This paper is simply a first step in testing that premise by attempting to gain a better
understanding of what resources planners have available to them, what approaches planners
actually take in the outreach process, and how they implement those approaches.
If our cities continue to move toward the prioritization of multi-modal transportation options
and away from infrastructure designed around single occupancy vehicles, equity in all forms
must be considered with increasing importance. Thankfully, there is work being done to
address the general topic of equity in multimodal transportation planning. While most of the
research focuses on spatially equitable outcome analysis, assessing equity in the transportation
planning process is becoming more and more important and accepted as a best practice.
Advocacy and participatory planning paradigms can play a significant role if procedural equity is
considered valuable as an important precursor to equitable outcomes.
I was able to get a sense that Miami-Dade TPO planners do understand the concepts of
transportation equity and environmental justice. I was also able to identify tools and resources
17

that TPO planners have available to them in the SMART Plan public outreach process. Generally
speaking, there does appear to be a strong commitment to procedural equity from TPO
planners. And all of the documents and tools that support TPO planners and provide guidance
in the public outreach process seem to indicate that planners are actively engaged in
participatory planning. There are even hints of what looks like advocacy planning in the
outreach process, such as distributing information and holding outreach events in multiple
languages, which specifically locates and serves linguistically isolated groups that might be
impacted by the SMART Plan and allows them the opportunity to be a part of the process. Still, I
would argue that the planning profession has a long way to go in the advancement of
procedural equity and embracing it as best practice.
I started this project with the hopes of gaining additional insight into how planners approach
the topic of procedural equity. The point of the paper was not necessarily to critique current
planning practices, though there is a fair amount of that in this paper, but rather to develop my
own personal understanding of how planners approach procedural equity. I was looking for
useful and unique public outreach strategies and tactics, as well as innovative tools and
resources, and the SMART Plan is certainly not lacking in those categories. As a result of my
work on this project, I have gained a greater appreciation of the array of public outreach and
participation approaches used by planners. As a practicing planner myself, this exploratory
paper was useful in helping me develop my own ways of thinking about public participation and
how I, as an individual, can practice my own form of advocacy planning in the interest of
advancing procedural equity.
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Appendices
Appendix A
Informed Consent Statement
My name is Garrett McAllister and I am a graduate student in the University of Montana’s
Environmental Studies Program. The purpose of my research is to better understand how
transportation planners and community leaders are working to advance transportation equity
and address the social and environmental impacts of transportation systems. For this research,
I am using the Strategic Miami Area Rapid Transit (SMART) Plan as a case study.
Information in this interview may be used as part of my graduate portfolio project. I do not
intend to publish this research, other than on ScholarWorks through the University of Montana.
The goal of these interviews is to fulfill the requirements of my graduate program and for my
own professional development.
Do I have your permission to record this interview and use your answers in my portfolio
project? If you wish to remain anonymous, please indicate so.
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Appendix B
Miami TPO Planner Interview Transcription and Analysis
Planners
Jeannine Gaslonde, E.I. - TPO Mobility Planner III
Lisa Colmenares, AICP - Program Development Manager
Read opening statement and received permission from interviewees to record.
Me: Can you tell me about a specific active transportation project or initiative where you
worked (or are working) closely with community advocates?
Lisa: The major priority right now in transportation planning in Miami is the Strategic Miami
Area Rapid Transit (SMART) program. It is a network of 6 corridors throughout Miami-Dade
county with bus express rapid transit (BERT). It is in the project development phase and is a
partnership between 3 different agencies: Department of Public Transportation Works (DPTW),
Florida Department of Transportation (FDOT) and the City of Miami.
Follow up: Are there any non-profit or advocacy groups you are working with on this or is it all
government agencies?
Lisa: Government agencies lead the studies, but we have a comprehensive public involvement
plan that accompanies the project development phase in order to be compliant with the NEPA
process. So as part of the public involvement there is extensive outreach, not only to advocacy
groups and neighborhood associations, but to the general public. In addition, the municipalities
along these corridors work in partnership together in the process, participating in the public
involvement process and hosting project advisory team meetings where the municipalities
participate together with the project managers for the different corridors.
Follow up: How did these areas get prioritized? Were there traffic studies that showed area
where Level of Service was really bad and that is just kind of how these areas were chosen?
Lisa: These areas have been prioritized for quite a while. We have a People’s Transportation
Plan which was completed in 2002. Preliminary studies were done and now we are in the
project development phase. We are soon looking to move into the design and construction
phases.
Jeannine: We had previous studies that showed the need, mostly because the population has
been growing West and South. And Miami only used to be in the East.
Lisa: And yes, these are highly congested corridors. Highly congested. Level of Service “F.” And
we have a population that is expected to continue growing.
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(Showed me a population growth statistics)
Follow up: In addition to mass transit, do you see active transportation infrastructure
(sidewalks, bike paths, bike lanes, etc) as being part of the plan and solution?
Lisa: We are doing a “First-Last Mile” study as part of the SMART plan.
Jeannine: We have a small study going for a specific corridor to find out more about First-Last
Mile needs. We use a tool called the accessibility tool, which is based on GIS and it can show
the missing link in connectivity. Not only does it show missing links in roadways, but it also
shows missing links in pedestrian facilities or bicycle facilities. For example, we can see where a
sidewalk just ends suddenly and how far it might be from a bus station. So we are trying to find
all of those missing links and making recommendations to connect them.
Lisa: And we are using that accessibility tool is part of the work for our 2045 Long Range
Transportation Plan.
Me: What are the different neighborhoods like (in these corridors)? In terms of demographics
and socioeconomic differences?
Lisa: The communities are very diverse. For example the Northeast corridor, we have cities like
Aventura. Very dense and developed area. And then we have the North Miami Beach area that
is more developing. But in terms of social scale, they are very diverse. Different income levels,
different demographics all throughout the corridor.
Me: Does that change how you approach planning for the project or the process?
Jennine: No. We are always very careful in our environmental justice, making sure that we are
giving opportunity to every single community for their input. The South corridor is a good case:
On this side of the corridor (east) you have a socioeconomic level that is higher than on the
west side. So we are being very careful to not divide the corridor, because that could count as
an environmental justice issue, splitting the corridor. (Especially if we favor one side and) we
put mass transit options over here (pointing to east) and not over here. Additionally, in all of
our studies (and outreach) we try to be fair and we do all of our outreach in multiple languages,
from Spanish to Creole or whatever we need. I think we go beyond. We talk with Title VI
officers that come and visit from FHA and they really get impressed with the level of outreach
that we do to comply with Title VI requirements. We are so diverse as a city we have to take
into account that multicultural reality.
Me: So you perceive yourselves as having a strong commitment to environmental justice, and
making sure that communities that are historically underserved are being taken care of in the
same way?
Jeannine: This is a big deal for us. It is our Mayor’s bread and butter. We don’t do anything first
without consultation with Title VI officers all the time. For every project we have to make sure
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that we are following the requirements and not getting into one of those environmental justice
issues.
Title VI Act definition: (FHWA discrimination requirement) <Jeannine reads definition> This is a
federal act. It is different than EJ, but it goes together and we follow both. We take it very
seriously here.
Me: What is the distribution in Miami in terms of active transportation infrastructure? Where
do most of the bike lanes exist? Or where are the sidewalks really bad?
Lisa: Miami Beach has the highest ridership for bicycles, pedestrians, and transit use. It is higher
than the rest of Miami-Dade County. The city of Miami is also a location where (these modes)
are getting pretty high. People want to take the Metro rail, ride their bikes, walk, so a lot of
people don’t even own cars. They don’t want to anymore. They even have building that have
very minimal or no parking spaces.
Jeannine: And City Bike has started a bike share initiative.
Me: So would you say it is a cultural shift a little bit? People are choosing to do this?
Jeannine: Depends on the area. Miami Beach or City of Miami, yes people are choosing to do
this more and more. Any other place in the county, no.
Lisa: But it is coming, little by little.
Jeannine: A big problem is the connectivity to transit, which is why we need this (point to
SMART plan). This will help create that cultural shift.
Lisa: I think what we are seeing is more isolated examples. Like out west, the City of Doral is
building their downtown to be more walkable. So we need to complete the network (to get
people to those centers where they can access services by walking or cycling).
Me: Land use development and transportation are related of course. So are you collaborating
with Land Use planners as well to try and limit sprawl?
Lisa: Yes, and that’s part of the task for the Land Use Envisioning piece of the SMART Plan. So
we collaborate with land use planners.
Jeannine: In fact, this is a flyer for an upcoming charrette in the South Corridor and every single
corridor of the SMART plan is going to have a charrette for the full plan and we will be asking
the community their input about how the land use should go together with the transportation
plan.
Me: And how are these distributed? How do you get the word out?
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Jeannine: This is a 20-mile corridor, so we are doing 3 locations to make sure that we can get
people here. We work through social media, regular newspaper, municipality newspapers, and
our mailing list.
Me: Are there other ways that you reach out besides the charrettes? Are there task forces or
scoping meetings or listening sessions?
Jeannine: We have PACS, which are Project Advisory Committees. We pick representatives from
each community; leaders of homeowners associations, developers, college (higher ed)
representatives, or church leaders and we make a group. They act as a steering committee.
That group gives us input and at the same time helps us to distribute information because each
one of those people represents an organization in the community. And that is in addition to the
public workshops we do. For example, last night we did one in the mall. (Not sure which mall or
where) We had presentation boards and informational flyers and surveys they could fill out. We
do so much outreach.
Me: So the people in these PACS, you really rely on them to get the word out to the rest of their
neighborhood or community?
Jeannine: We do. In addition to our own media outreach.
Me: Do you think that you often have shared goals and priorities with these PACS? Are they
coming back to you and saying “we don’t like this plan, we have very different ideas”?
Lisa: Well, everybody wants a different solution to the problem. And some of them want
technology (I assume she means autonomous vehicles). But everybody wants a solution to
driving their car. Mobility and safety is really the shared goal, and that is what we are all trying
to work together to promote and achieve.
Jeannine: We know that we need alternative solutions to driving.
Me: Do you have some neighborhoods that are saying different things about what they want?
Like, “we want more cycling.” Or, “our sidewalks are really bad and we want them fixed.” Or,
“we really need a bus, we don’t care about cycling.”
Jeannine: I know that most communities don’t want higher density. However, they do want
transportation (mobility). So it is kind of a trade-off. If you want to have mass transit you have
to justify it with numbers. But there are some communities that want accessibility (things closer
together, thus density). A lot is happening with accessibility with downtown. They want a way
to get easily to the bus station.
Me: I’m interested in the history of this outreach with the PACs. Is this a new tool that has been
developed or something you have been doing for a while?
Jeannine: It has been back and forth for many years. Since 2002. We have been trying to get a
couple of these corridors done for nearly 20 years. It has been a lot of back and forth with
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different people in these communities and different elected officials. And every time we have
new elected officials they have different priorities so sometimes this project gets put aside.
This whole project has been a really good example of collaboration. I don’t remember working
really close like this before with so many people.
Me: What specific bicycle/pedestrian advocacy groups can you identify that are important to
this collaborative process?
Lisa: The intermodal manager here would know.
Jeannine: Anytime I do outreach I always include them. I always include a bicycle or pedestrian
advocacy group in the neighborhood. But I go to Dave (Intermodal Manager) to find out what
groups and leaders are in what neighborhoods and then I contact them. Friends of the
Underline and Cycle 305 are a couple of groups that I’ve worked with in the past.

28

Appendix C
Interview Questions for Community Based Organization Leaders
1) Briefly tell me about yourself and the community where you live. (Please try to include what
your neighborhood is like socioeconomically, demographically, etc.)
2) What part of the community do you feel like you speak for? In other words, what
stakeholder group do you most closely represent? (Homeowners, contractors, business owners,
community organizers, religious institutions, concerned citizen, etc.)
3) How, when, and why did you get involved with the SMART Plan? In what capacity are you
involved?
4) What do you see as the overall objective or purpose of your role as a public participant in the
planning process?
5) Tell me about your interactions with TPO planners. Setting? Type of contact? How often?
How did you interactions develop over time?
6) How well do your goals and priorities line up with the goals and priorities of Miami TPO
planners?
7) Have you discussed social equity as a key topic at any time during the planning process? Was
there any part of the SMART plan that focused specifically on justice and/or equity?
8) Do you think enough is being done to serve historically underserved and/or marginalized
neighborhoods and to bring representatives from those areas to the table for discussions
regarding the SMART plan? If not, what could be done better?
9) Do you think there was/is is a fair and transparent communication process? Why or why not?
10) Do you feel your input and participation is useful or not? In other words, how well do you
think planners have incorporated your views/opinions/goals into the SMART Plan?
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Appendix F
Little Haiti Neighborhood Map
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Appendix G
Customized Community Background Report – Little Haiti
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Portfolio Conclusion
I am grateful for the broad range of environmental topics that I learned about in the EVST
program. My studies at UM led me toward a more focused professional goal, which is to be
involved in creating resilient and sustainable transportation systems at the local or regional
levels through long range transportation and land use planning. Going forward into the
professional world, I would like to enhance my education with some specific skills training, such
as improving my GIS skills and eventually, with the proper amount of experience, achieving
American Institute of Certified Planners (AICP) certification.
In November 2017, I was hired by the City of The Dalles, Oregon as a Land Use Planner. I spent
six months learning as much as possible about land use planning. The majority of my work was
current planning, such as reviewing and issuing residential building permits and commercial
sign permits, as well as reviewing applications for minor partitions, property line adjustments,
conditional use permits, home business permits, and vacation rental permits. It helped me gain
a much better understanding of how land use planning interacts with transportation planning.
It has been a very important experience in my professional development and has provided a
foundational understanding of land use planning. In May of 2018, I was hired as a Planner for
the Broward County Planning Council in Fort Lauderdale, Florida. The focus of my new job will
be long range planning, more along the lines of the work I did for the Missoula MPO.
My work on this portfolio project, and in the EVST program in general, has set me up for
success in ways I never could have imagined. My foundational understanding of environmental
issues serves as the bedrock for all of my current and future professional work. Because of the
EVST program, I will always look at the world through the lens of environmentalism and what I
learned in my time in Missoula.
In reflecting on specific takeaways from each portfolio piece, the number one skill that I learned
and honed in the literature review that I wrote for Len Broberg’s Scientific Approaches class
was interpreting and understanding scientific research. I do not have a strong science
background (I am more of a policy wonk) so this paper really challenged my ability to read
technical scientific papers and synthesize the information into a digestible format for the
consumption of “non-scientists”. I very much enjoyed the challenge and I think that this paper
alone has done wonders for my ability to be a science communicator.
The Russell Street environmental justice critique was the first big paper I wrote in graduate
school and the first paper I wrote after an 8-year gap in my academic life. The learning curve
was steep, and getting back into the academic frame of mind was not easy. My biggest
takeaway from the project was the exposure to the profound complexity of environmental and
social impacts due to transportation development. Concepts like induced demand and level of
service and road diets were all learned in the writing of this paper. I credit much of my
education on these technical transportation terms to Bob Giordano of the Missoula Institute for
Sustainable Transportation.
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The Missoula MPO internship and the mode share project is what made me curious about a
future in the field of planning. The big takeaway from this experience is that it made me believe
in the possibility of change being affected from the “inside”. As an active transportation
advocate, I’d always felt like I was on the outside looking in, unable to make any real decisions
that would impact peoples lives in a way that was more far-reaching than just one individual at
a time. With the discovery of transportation planning, I was optimistic about the possibility of
creating change. It inspired me to learn more about the planning profession and really set me
on the path I find myself today.
The Miami case study seems to me a logical movement forward, considering the three previous
papers. After writing the Russell Street paper in particular, I could not help but wonder what
public outreach strategies actually worked. If a large and influential group of citizens could not
influence the appropriate decision-making agencies, well then what could? And as I worked on
the Mode Share White Paper for the Missoula MPO, I found myself thinking about what role
the public had in the development of mode share goals. But it was a question that I never
asked, nor did any of my supervisors. It seemed to me that procedural equity was always
missing to some degree, and never really prioritized. The Miami piece is an attempt to
understand how planners reach out to the public and what techniques they use in the pursuit
of procedural equity. I learned that procedural equity is very hard to qualify and evaluate. But
as a practicing planner myself, this exploratory paper was useful in helping me develop my own
ways of thinking about public participation and how I, as an individual, can practice my own
form of advocacy planning in the interest of advancing procedural equity.
This portfolio project has helped me crystallize a number of important themes and concepts on
transportation equity. I believe that this portfolio also demonstrates a sound understanding of
the social and environmental issues we face in our current (and future) transportation systems
and offers reasonable and thoughtful, collaborative, and equitable approaches to solving these
problems via multimodal transportation options. I also think it is important to note that this
portfolio by no means comprehensive. One could spend a life’s work exploring the subject of
transportation equity and justice.
I think it is also important to briefly address the elephant in the room, and that is the rapid
advancement of technology that has led to innovations like electric and autonomous vehicles,
as well as the ridesharing economy. These emerging technologies will no doubt have profound
impacts on the way we travel, not to mention unanticipated secondary and cumulative impacts
that even the best planners and researches are unable to predict. However, no matter what the
future of transportation looks like, one thing that I believe will remain constant is the need for
voices speaking truth to power and seeking fairness in our transportation systems. Thus, equity
and justice remain timeless values in the face of an uncertain transportation future in the
United States.
If this portfolio can contribute in any way to highlighting the importance of transportation
equity and justice in the United States, my time will have been well spent.
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